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CHl/dNG 1 


THYRISTOR 


§ 1.1- CAU TAO 

Thyristor con difoc viet tat la SCR (Silicon Controlled Rectifier: bo 
nan dien dapc dieu khien lam bang chat silicon). 

SCR gom co bon ldfp ban dan khac loai PN ghep noi tiep nhau va 
dapc noi ra ba chan: 

_ A: anod (duong cite ) _ K: catod (am ciic) _ G: gate (cite cufa) 




HlnJiLl : Cau tao ciia SCR 

§ 1.2- NGUYEN LY VAN CHUYEN CUA SCR 
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Be phan tlch nguyen ly van chuyen cua SCR, ngiibi ta c6 the xem 
SCR nhur hai transistor, gom mot transistor PNP va mot transistor NPN, 
ghep lai theo kieu, cue C cua NPN noi vdri cifc B cua PNP va ngiTcrc lai, ci/c 
C cua PNP noi ctic B cua NPN. Xet mach titong dtfomg hinh 1.1. 

Mach dien hinh 1.2b la mach thi nghiem ditoc ve theo kieu xem SCR 
nhu hai transistor, goi Ti la transistor NPN va T 2 la transistor PNP. 

1. Trtfcfng help cvtc G de hd hay Vg = OV 

Khi ci/c: G co Vq = OV co nghia la transistor Ti khong co phan cut d 
c\ic Bi nen Ti ngtfng dan. Khi Ti ngifng din, Ibi= 0, Ici = 0 nen Ib2 = 0 va 
T 2 cung ngufng dan. Nhif vay, trifbng hop n&y SCR khong din dien diicfc, 
dong dien qua SCR la Ia = 0 va Vak = Vcc . 

Tuy nhien, khi tang dien ap nguon Voc len mufc du ldn lam dien dp 
Vak tang theo den dien ap ngap V B0 (Break-over) thi dien ap V A k giam 
xuong nhif diod va dong dien Ia tang nhanh. Luc ndy SCR chuyen sang 
trang thai dan dien. Dong dien ufng vdi luc dien ap Vak bi giam nhanh goi 
la dong dien duy tri Ih (holding). Sau do, dac tmh cua SCR giong nhu mot 
diod nln dien. 



Hinh, 1.3 : Dac tuyen Ia/Vak 

2. Trtfcfng hdp ctfc G co Vak > OV 

Khi dong eong tic de cap nguon Vue cho cut G (difcfc giam ap qua Rg_.) 
thi SCR de chuyen sang trang thai din dien. Luc nay transisto Ti diTOc 
phan ciic d ciJc Bi nen dong dien Ig vao epe edng chinh la Ibi, lam T\ din 
sa Ici chinh la dong dien Ib 2 . Luc do, T 2 cung dan dien va cho ra dong 
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dien Ic2, dong dien Ic2 lai cung cap ngOpc lai cho T t va Ic2 = Ibi- Nhd do 
ma SCR se to duy tri trang thai dan ma khong can co dong Ig lien tuc. 

Ta c6: 

Ici = Ib 2 va Ic 2 = Ibi 

Theo nguyen ly nay, dong dien qua hai transistor se diioc khue'ch dai 
ldn dan va hai transistor dan d trang thai bao hoa. Khi do, dien dp Var 
giam rat nhd (= IV) va dong dien qua SCR la: 

V C c ■ V a k Vcc 

Ia= -= - 

Ri ~ Rl 

Qua thiic nghiem cho thay khi dong dien cung cap cho ciic G cang ldn 
thi dien dp ngap Vbo cang thap, tufc la SCR cang de ddn dien. Hinh 1.3 la 
ddc tinh cua SCR vdi ba trdbng hop Ig = 0 va Ig2 > Igi > 0. 

3. Triicfng hdp phan ciic nglide SCR 

Phan cifc nguOc SCR la noi cue A vao ctic am va cue K vao cue dUOng 
cua nguon Vcc- TrOdng hop nay giong nho mot diod bi phan ciic ngdoc, 
SCR se khong dan dien ma chi co dong dien ri rat nho di qua. Khi tdng 
dien dp ngdoc len du ldn thi SCR se bi danh thung va dong dien qua theo 
chilu ngdoc. Dien dp ngdoc de du danh thung SCR la V B r. Thong thudng 
tri so Vbr va Vbo bang nhau va ngdoc dau. 

§ 1.3- KY HIEU VA HINH DANG CUA SCR 



HinhlAa : Ky hieu cua SCR HinhL4b : Cac loai SCR thong dung 
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§ 1.4- CAC THONG SO KY THUAT CUA SCR 

Khi sii dung SCR phai biet cac thong so" ky thuat quan trong de 
tranh lam hif SCR do sijf dung sai hay do vOpt qua clc giofi han cho phep. 

1. Dong dien thuan ctfc dai: iAma* hay iFmax 

Day la tri so dong dien Ia cOc dai qua SCR ml SCR co the chiu dong 
lien tuc, qua tri so nay SCR se bi ho. Khi SCR da dan dien, Vak khoang 
IV nen dong dien thuan qua SCR co the tinh theo cong thdc: 


2. Dipn ap ngvtpc ccfc dai : Vbk 

Day la dien ap ngopc ldn nhat c6 the dat vao gitfa A va K ma SCR 
choa hi danh thiing, neu vOpt qua tri so nay SCR se bi pha huy. Dien ap 
ngopc cpc dai cua SCR thodng khoang 100V den 1000V. 

3. Dong dien kich cdc G cdc tieu: Iomin 

Be SCR co the din dien trong trodng hop dien ap Vak thap thi phai 
co dong dien kich cho cpc G cua SCR. Dong Iumin la tri so dong kich nho 
nhat du de dieu khien SCR dan dien. Dong Iumin co tri so ldn hay nho tuy 
thupc cong suat cua SCR, neu SCR co cong suat cang ldn thi Iomin phai 
cang ldn. Thong thodng Ir,mm td 1mA den vai chuc mA. 

4. Thcfi gian md SCR : t on 

La thdi gian can thiet hay do rong cua xung kich de SCR co the 
chuyen td trang thai ngOng sang trang thai dan. Then gian mof khoang 
vai micro giay. 

5. Thcfi gian tat : t„ff 

Theo nguyen ly, SCR se to duy tri trang thai din ditjn sau khi 
dope kich. Muon SCR dang d trang thai din chuyen sang trang thai 
ngOng thi phai cho Ig = 0 va cho dien ap Vak = 0. De SCR co the tat dope 
thi thofi gian cho Vak = 0 V phai du dai, neu khong, khi Vak tang len cao 
laj ngay thi SCR se din dien trd lai. ThPi gian tit cua SCR khoang vai 
chuc micro giay. 
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§ 1.5- tfNG DUNG CUA SCR 

1. Mach dieu khien to"c do dong ccf 

Trong mach dien hinh 1.5 thi dong co M la dong ccf van nang - loai 
dong ccf co the dung nguon dien AC hay DC. 



SCR 


Hint U 


Dong dien qua dong ccf la dong dien dr ban ky difong va duoc thay doi 
tri so bang each thay doi goc kich cua dong Iq. 

Khi SCR chtfa din thi chifa co dong dien qua dong c 0 , diod D nSn 
dien ban ky diicfng nap vao tu qua dien tref Rt va bien tro VR. Dien ap 
cap cho ctfc G lay tren tu C va qua cau phan ap R 2 - R 3 . 

Gia si'r dien ap du de kich cho cue C la V (; = IV va dong dien kich 
l ( ;i, IIM =lmA thi dien ap Iren tu C phiii khoang 10V. Tu C nap dien qua R| 
v<i qua VR vo'i hang so thb'i gian la: 

X = r (R. + VR) 

Khi thay doi trj so VR se lam thay doi thefi gian nap cua tu turc la 
thay doi thofi diem co dong xung kich Io se lam thay doi thefi diem din 
dien cua SCR, tufc la thay doi dong dien qua dong co va lam cho toe do 
cua dong co bi thay doi. 

Khi nguon AC co ban ky am thi diod D va SCR deu bi phan epe 
ngifpc nen diod D ngefng dan va SCR cung chuyen sang trang thai ngefng. 
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Hinh L6 Hinh L7 

2. Mach bao dpng 

Neu SCR dung vdi nguon mot chiiu thi co the tifng dung trong cac 
mach bdo dong qud nhiet, qua ap suat, theo anh sdng hay bdo trom khi 
ke trom md cda nha hay cufa tu. 

Trong mach hinh 1.7, nut B la nut an b^ng tay de an khi khan 
cap, cong tdc K la la cong tdc tu dong co the la loai thermostat de bao vp 
qud nhiet hay pressostat de bao qua dp suat va S la congtdc tf hon dupe 
ddt or cac cufa nha, cuira tu... 

Khi mot trong cdc tiep diem tren dong lai thi SCR se di/pc kich 
din dien va duy tri trang thai dan de cap dien cho den bdo hieu vd coi hu 
de bao dong . 
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CHLfCfNG 2 


DIAC - TRIAC 


5 2.1- DIAC 

Diac dupe viet tat bori diod AC semiconductor switch (cong tac ban 
dan xoay chieu hai cifc). 

1. Cau tao 

Diac co cau tao gom ba ldp ban dan khac loai ghep ndi tiep nhii mot 
transistor nhtfng chi ra co hai chan nen dupe xem nhu mot transistor 
khong co cpc nen. Hai cpc d hai dau dupe goi la Ti, T 2 va do tinh chat doi 
xiing cua diac nen khong can phan biet Ti-T 2 . 


Hinh 2.1 cho thay cau tao va hinh dang cua diac. 




2. Nguyen ly 

Xet mach thi nghiem hinh 2.2, ngudn V C c co the chinh duac til thap 
den cao. Khi Vcc co tri so thap thi dong dien qua diod chi la dong dien ri 
co tri so" rat nho. Khi t&ng dien ap Vcc len mot tri so du ldn la V B o thi 
dien ap tren diac bi giam xuong va dong dien tang len nhanh. Dien ap 
nay goi la dien ap ngap (Break-over) va dong dien qua diac cf diem Vbo la 
dong dien ngap Iuo- 

Dien ap Vbo co tri so" trong khoang til 20V den 40V. Dong dien Ibo 
co tri so trong khoang tCr vai chuc micro ampe den vai trSm micro ampe . 

Hinh 2.3 cho thay dac tinh cua diac, dac tlnh nay hoi giong dac tlnh 
cua hai diod Zener ghep noi tiep nhung nguqc chieu nhau nhir hinh 2.4. 

Khi co dien ap dat vao hai chan Ti-T 2 cua hai diod Zener ZrZ 2 thi 
se phan cUc thuan mot diod Zener, cho ra dien ap Vn = 0,7V, va phan cUc 
ngiTcrc diod Zener tao ra hieu timg Zener cho ra dien ap V z . 

Nhu vay, dien ap Vbo cua Zi-Z 2 chinh la: 

Vbo = Vn + Vz ™ 

1 1 

i 

Hinh 2.4 


Khi doi chieu dong dien ngirqc lai thi van co mot Zener phan cUc 
thuan va mot Zener phan cue nghich nen ta cung co dien ap Vbo theo cong 
thufc tren. 

Neu kheo chon dien ap V/ cua Zener ta co the tao ra dUtfc nhieu 
linh kien co dftc tinh tifcmg duong diac co nhieu cap dien ap V B o khac 
nhau. 
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§ 2.2- TRIAC 


Triac diicfc viet tat bdi triod AC semiconductor switch (cong tic ban 
dan xoay chieu ba ciic). 



Hinh 2.5a Hinh 2.5b 


1. Cau tao 


Ve cau tao triac gom cac ldp ban dan P-N ghep not tiep nhau nhii 
hinh 2.5a va diiofc noi ra ba chan, hai chan dau cuoi goi la T] - T 2 va mot 
chan la ciic cuta G. Hinh 2.5b la cau tao ban dan tirong dtfcfng cua triac. 

Tii cau tao hinh 2.5, triac co ky hieu nhii hinh 2.6 va cung diiorc coi 
nhif hai SCR ghep song song va ngifac chieu . 



2. Nguyen ly 

Theo cau tao, mot triac dittfc xem nhtf hai SCR ghep song song va 
ngiroc chieu nen khi khao sat dSc tinh ciia triac, ngdcri ta khao sat nhir thi 
nghiem tren hai SCR. 
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a) Khi cUc T 2 co dien Ip dufcfng vl cue G dupe kich xung duemg thi 
triac dan dien theo chieu tU T* 2 qua Ti (hinh 2,7a). 

b) Khi cUc T 2 co dien ap am va cUc G dupe klch xung am thi triac din 
dien theo chieu tif Ti qua T 2 (hinh 2.7b). 

c) Khi triac dupe dung trong mach dien xoay chieu cong nghiep thi 
nguon co ban ky duong cUc G can dupe kich xung duong, khi ngu6n co ban 
ky am cUc G can dupe kich xung am. Triac cho dong dien qua ca hai chieu 
va khi da din dien thi dien ap tren hai cUc T 1 -T 2 rat nho nen dupe coi nhu 
cong tic ban din dung trong mach dien xoay chieu (hinh 2.7c) . 





3. Dac tinh 

Triac co die tinh von ampe gom hai phan doi xting nhau qua diem 
O. Hai phan nay giohg nhu die tuyen cua SCR mlc ngupc chiiu nhau, 
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T,T, 


4. Cac phtfofng thufc kich triac 

Theo phan nguyen ly cua triac thi triac can dufore kich xung ditong 
khi cifc T 2 co dien ap dtftfng va can dude kich xung am khi cite T 2 co dien 
dp am. 


Thiic ra triac co the kich bdng bo’n phitong thifc nhu hinh 2.9, trong 
do each thti nhat va each thii hai dtfoc coi la each kich thuan vi dung theo 
nguyen ly va chi can dong dien kich tri so nho horn so vdi each thur ba va 
each thuf til. 



V T2 > ov, V G > ov 


V T2 < ov, V G < OV V T2 > ov, V G < OV V T2 < OV, V G > OV 


Hinh 2.9 : Cac phiforng thile kich triac 
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§ 2.3- LfNG DUNG CUA TRIAC VA DIAC 


220Q 



Hinh 2.10a la nguyen tic mach dieu khien triac de thay doi dong 
dien cung cap cho tai. Mach dich pha co tac dung thay doi thofi diem cho 
ra xung ki'ch cpc G cua triac sdm hay tri, mach phat xung thuPng la mach 
dao dong tich thoat tao ra xung nay hay diac nhlm khong che dien ap len 
cpc G. 

Hinh 2.10b la mach dieu khien triac dcfn gian dung cho cac loai tai 
co cong suat nho. O m5i ban ky cua nguon dien xoay chieu ciTc G cua triac 
deu duoc kich bkng dien ap thich hcfp theo each kich thuan nen triac din 
dien lien tuc ca hai ban ky, khi cong tac S dr vi tri ON. Khi cong tic S or vi 
tri AUTO thi tuy thuoc trang thai cua tiep diem K, tiep diem K co the la 
bo dieu nhiet tii dong (thermostat) hay bo dieu ap tu dong (Pressotat) hay 
cac loai cong tic gidi han. 



Hmh 2.10c Hinh 2. IQd 


Hinh 2.10c la mach dieu khien dong dien qua tai dimg triac, diac 
ket hap vdi quang trdr CdS de tac dong theo Inh sing. Khi CdS dope chieu 
sang se co tri so dien trd nho lam dien ap nap dupe tren tu C thap, diac 
khong din dien va triac khong dupe kich nen khong co dong qua tai. Khi 
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CdS bi che toi se cb tri so" dien trb lorn lam dien ap tren tu C tang cao den 
mufc du de diac din dien va triac dupe kich din dien cho dong dien qua 
tai. Tai or day c6 the la cac loai den chieu sang 16i di hay chieu sang bao 
ve, khi trori toi thi den tu dong sang. 

Hinh 2.10d la mach dieu khien triac dung transistor defn noi va 
bien ap xung T. Trong mach nay transistor la mach dao dong tich thoat 
tao ra xung nay va qua bien ap xung tao dien ap kich cho cqc G cua triac, 
phu thuoc tri so cua Ri ma thcri diem co xung dien sdm hay tre. Bien ap 
xung T co tac dung each ly dien ap giufa mach cong suit tren tai va mach 
dieu khien de dam bao an toan ve dien. Trong cac mach can co svJ dong bo 
giufa xung kich va nguon xoay chieu cung cap cho tai thi nguon dien cung 
cap cho mach dieu khien co the lay tif nguon xoay chieu 220V, giam the 
roi qua mach nin dien khong loc dien. Luc do, dien ap nguon cung cap cho 
mach dieu khien cb dang la nhffng ban ky diicmg gqn song va utng vbi moi 
ban ky cua mbi dong dien xoay chieu se cb mot xung nay de kich cho cite 
G cua triac (hinh 2.10e). 


Trong mach dien hinh 2.10e, ca hai ban ky duemg va am cua nguon 
xoay chieu cung cap cho tai cUc G cua triac deu dupe kich bSng xung nay 
dUcfng. 
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CHtfCfNG 3 


CAC LINH KIEN DIEU KHIEN KHAC 

* 


Ngoai cac linh kien dien tur dieu khien quan trong da ditoc trinh bay 
trong cac chitting triidc nhii: SCR, Diac va Triac, con co cac loai linh kien 
khac cung duqc dung trong linh vtfc tif dong dieu khien nhu SCS, diod 
shockley, SUS, SBS, PUT, GTO... nhifng khong duqc sd dung rong rai nhif 
cac loai linh kien tren. 

§3.1- SCS 

SCS dittfc viet tat til silicon controlled switch (tarn dich la cong tic 
co dieu khien lam bing silicon). 

1. Cau tao 

Cau tao SCS gom co bon lap bdn dan xep xen ke nhau giong nhu 
SCR nhung co them mot chan cong noi vao ldp ban dan N. Be phan biet 
ngifori ta goi chan cong noi vao ldp P la cong catod, chan cong noi vao cong 
N goi la cong anod. 



Hinh 3.1 : Cau tao ciia SCS Hinh 3Ji : Ky hieu Hinh 4. 2: Mach ttfcfng ditclng 


Do SCS co cac ldp ban din xep xen ke giong nhii SCR nen SCS co 
mach tifong diiOng giong nhit SCR nhiftig them cite G A , tdc li cite B ciia 
transistor PNP. 
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2. Nguyen ly 

Be dieu khien SCS din, ta kich mot xung difcrng vao cdc B cua 
transistor NPN lam cho Ti din keo T 2 din theo va hai transistor se tien 
den bao hoa. SCS cung co tlnh tu duy tri trang thai din sau khi diioc kich 
giong nhu SCR. Luc do, Vak = IV. 

Sau khi SCS dan, muon cho SCS ngUng thi ta kich tiep mot xung 
duong nhdng bay gid vio cong Ga- Luc do, transistor PNP bi phan cifc 
ngtfdc moi ndi Be nen transistor niy, tdc T 2 , se ngitng din keo Ti ngdng 
din theo. 

Nguoc lai, dau tien muon kich SCS din, ta co the kich xung am vio 
cong Ga turc la phan cdc thuan cho cdc B cua transistor T2 loai PNP trade 
lam T 2 din kdo Ti dan theo. Sau khi SCS din, muon cho ngrfng thi ta kich 
tiep mot xung am nhi/ng bay gid vao cong Gk. Luc do, transistor T) loai 
NPN bi phan cdc ngtfofc nin ngirtig din keo T 2 ngifng din theo. 



Hinh 3.4a : Kich dan bing xung ddctng Hinh 3Ab \ Kich ngifng bing xung dtfcrng 



Hinh 3J>a ’. Kich din bing xung am Hinh 3.5b: Kich ngung bang xung am 
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Nhu vay, nhcf co them cUc cong Ga ma ta co the lam SCS ngung dd 
dang sau khi kich de SCS dan va SCS co hai phuofng thiJc de kich dan, 
kich ngifng bang xung ducfng ho5c xung am. 

SCS chi dupe che tao cf mdc cong suat nho khoang vai tram mili oat 
nen dong dien kich dan nho khoang vai micro ampe den vai chuc micro 
ampe. Dong dien kich de ngung SCS thuPng ldn hon dong dien kich din 
nhieu lan. 

3. Ufng dung: Mach dao dpng tich thoat 

Khi md dien, tu C bat dau nap dien qua Ra nen ban dau Va = OV. 
Luc do, cong Ga co cau phan the Rqi va Rg 2 nen dien ap la: 


> 

II 

< 

> 

Rgi 


Roi + Rr,2 


Vdi dien ap ban dau nhq tren nen SCS se ngifng dan. Tu dien C nap 
dien lam dien ap tang dan theo ham so mu va khi dien ap tren tu tdc la 
dien ap Va = V C ;a + 0 ,6V so lam phan cue thuan transistor T 2 trong SCS 
do do co dong Ir 2 chay qua Rc;i - T 2 dan keo Ti dan theo va ca hai 
transistor tien nhanh den bao hoa. Khi SCS bao hoa, V A giam nho nen tu 
C xa dien nhanh qua SCS lam dong ra cf ca tot tang cao, a cue K co xung 
nhon dutfng ra. Luc do, Vq cung bj giam nho dot ngot nen co dong Rc ,2 vao 
cUc Ga qua SCS nen dien ap cf cue Ga co dang xung nhon am. 



t 


Hinh 3.6 : Mach dao dong tich thoat High 3/7 : Dang song a cac chan 
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Bien ap cr cUc anot cung Id dien dp tren tu c6 dang hinh r&ng cua 
chinh la dudmg dien ap nap xa cua tu C. Khi tu C xa hit dien, neu dong 
dien qua Ra nho hem dong dien duy tri cua SCS thi SCS se ngung din, tu 
C lai nap dien vd hien tudng tren lai tilp dien nhu cu. 

§3.2- GTO 

GTO difac viet tat ban Gate Turn-off Thyristor (tam dich la thyristor 
co the tat bang ciic cong). 

1. Cau tao 

GTO co cau tao tUdng duong nhu thyristor, cung co bon ldp ban din 
P-N xep xen ke vd no'i ra ba chan la anod, catod vd gate. Bieu khac nhau 
giOa GTO va SCR la GTO dUdc che tao vdi transistor trong mach tuong 
duong co d£> khuech dai [i kha nho. 


Hinh 3.8 : Cau tao vd 
ky hieu cua GTO 


2. Nguyen ly 



GTO co cau tao vdi hai transistor co do khuech dai (1 khd nho nen 
khi muon kich cho GTO ngung din, ta co the tao mot dien ap phan cUc 
nghich giCta cong vd catod de keo dong Ic 2 tif cue cong ra de lam ngung Ti, 
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Nguyen tic nay chi ap dung diftfc cho GTO mi khong ap dung diftfc 
cho SCR vi SCR difqc che tao vdi hai transistor f) rat ldn nen dong Ig kich 
dan SCR co tri rat nho vin cho ra dong Ia ldn. Khi muon ngung SCR thi 
phai co dong Ig kich ngifng kha ldn mdi lam ngifng difqc SCR. Bieu nay 
kho thifc hien trong cic mach dieu khien. 

Boi vdi GTO de thitc hien difoc nguyen ly kich ngifng nhif tren, 
ngitdi ta chi che tao cac loai GTO cong suit trung binh de cd dong Ia va Ig 
khong ldn lim. Bo do p nho nen dong kich Ig cua GTO ldn hon nhieu lan 
so vdi cac SCR cung cong suit. GTO co mot thong so quan trong la ti so 
giQa dong dien Ia va dong kich ngifng d cifc cong Ig off goi la do ldn dong 
tit, thifdng khoang 10 lan. 

U 

Ky hieu. Goff = -=10 (Tum-off Current gain) 

Ig off 

§3.3- PUT 

PUT difqc viet tit bdi Programmable Unijunction Transistor (tam 
dich la transistor don no! cd the lap trinh difcfc). 

1. Cau tao 

Ve ciu tao thi PUT gom cd bin ldp ban dan P-N xep xen ke nhif 
thyristor nhifng cifc cong bay gid tiep xuc vdi ldp bin din N (giong Ga nhif 
SCS). 



Hinh 3.10 : Cau tao vi ky hieu cua PUT Hlnh 3.11: Mach phan cue cho PUT 
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2. Nguyen ly - Dac tinh 


Mach thi nghiem va d&c tinh cua PUT nhtf hinh 3.11, trong do Rgi 
vl Rg 2 la cau phan the phan cue cho ciic G. Hai didn trd nay co tinh chat 
nhtf dien trot lien nen Rbb = Rbi + Rb 2 trong UJT, nhtfng d day la hai dien 
trd lap them ben ngoai, con d UJT la noi trd. 


Hinh 3.72: Ducrng 
dac tinh cua PUT 


V G = 



V DC - 


Rgi + Rg2 


Bien ap ctfc G do cau phan ap xac lap ditoc tinh theo cong thdc tren. 
Tucrng tu nhtf UJT ta c6 the tao ti so" dien trd la: 


Suy ra: 


il = 


Rgi 

Rgi + Res 


Vg = n ■ Vdc 


Khi Va < Vg thi PUT khong din, vi luc do transistor T 2 loai PNP 
trong mach ttfcrng ducrng cua bon ldp ban dan bi phan ciic ngifctc moi ndi 
BE va se keo theo transistor Tx ngtfng dan. 

Bieu chinh nguon Vcc sao cho Va > Vg vl dat tri so" dinh la: 

Vp = Vq + V D 
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Luc do, transistor T 2 din se keo theo transistor Ti din va ca hai se 
tien den bao hoa. 

Khi PUT chay bao hoi, dong dien Ia se ting cao dot ngot do dipn ap 
Va giam nho. Dong thbi dien ap Vq cung giam nho nen co dong Ig tir 
nguon Vdc qua Ri vao PUT d cUc cong. 

Hinh 3.12 cho thay die tlnh cua PUT gidng die tinh cua UJT. 

3. iJng dung: Mach dao dong tich thoat 

So do mach dao dong tich thoat dung PUT tUcfng tu nhu mach dung 
UJT. Bieu khac biet la tu C mang dien ap de xa vao anod chuf khong phai 
vao cUc E nhu UJT, dong thofi cpc G nhan dien ap cua ciu phin ap thay 
cho diem B trong UJT. 

Khi dong dien thi tile thbi cue G co dien ap la: 

R01 

V G = q V rc = V cr - 

Roi + Rg2 

Dien ap Vg co the thay doi dupe bang each thay doi tri so" cau phan 
ap Roi - Rg 2 - Do thay doi dupe Vg nen nguPi ta goi linh kien nay la UJT 
co the lap trinh dupe. 



Hinh 3.13 : Mach dao dong tich thoat Hinh 3H4 : Dang song tai cac chin 
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Khi dong dien thi tu C b£t ddu nap dien qua Ra lam dien ap Va 
tang len dan theo ham so" mu. Khi tu nap len dien ap dinh V P -Vg + Vd 
thi PUT dan dien ttf A sang K va tu xa dien vao anod. Dang song d ciic 
anod co dang hinh rang chinh la diidng nap xa dien cua tu dien. 

Dong dien xa cua tu chinh la Ia va dong Ir tit ngoai vao cifc cong 
qua Rk tao ra xung nhon dtftmg. Khi PUT dan lam Va giam va Vg giam, dr 
cUc G co xung nhon am ra (hinh 3.14). 

Khi tu xa xong, dien ap Va giam nho lam dong Ia xudng difdi tri so 
Iv , PUT se ngifng dan va mach trd lai trang thai ban d4u. 

Chu ky T cua mach dao dong tich thoat dung PUT cung difoc tich 
nhu mach dung UJT theo cong thufc: 



Tuong tit nhif mach dao dong tich thoat dung UJT, d day dien trdr 
Ra cung duqc gidri han trong mot khoang nhat dinh la: 
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§3.4- DIOD SHOCKLEY 


1. Cau tao 


Diod Shockley la linh kien ban dan bon ldp P - N xep xen k£*nhau 
giong nhif SCR nhifng khong co cdc cong G ma chi c6 anod va catod. 



Hinh 3. 15a : Cau tao cua Hinh 3. [5b : Ky hieu Hinh 3J_5c_ : Cdu tao 

Diod Shockley tu<mg dUctng 

2. Dac tinh 



Hinh 3. l_6a : Mach thi nghiem Hinh 3.16b : DUctng dac tinh V/I 


Phan cifc diod Shockley nhtf mach thf nghiem hinh 3.16a. Khi dien 
ap phan c\lc Vak d mute thap, Shockley khong dan. Khi tang dien ap Vak 
du ldn den mot mufc gidi han goi la dien ap ngap Vbo (hay con goi la dien 
ap chuyen mach Vs do dich tif Switching Voltage) thi diod Shockley din 
dien, dong dien qua diod ting len, nhiftig dien ap Vak giain xuong den mute 
dien ap duy tri Vh (Holding) va sau do dong dien I A tang len theo duefng 
dSc tinh ciia diod. Doan dSc tinh td dien ap V s den Vh goi la vimg dien 
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trd am vi doan nay co dong Ia tang nhifng Vak lai giam. Doan dac tmh tif 
doan Ih trd len goi lavung bao hoa vi I A tang nhi/ng Vak tang khong dang 
ke. 


Dien ap chuyen mach V s co tri so" danh dinh la 8V. Khi diod 
Shockley difcrc phan cifc ngiftfc se khong din dien, neu tang dien ap ngi/gc 
len du lorn den mot tri gidri han goi la Vbr thi diod se bi danh thung. 

3. Diac 

Mot linh kien ban dan khac co d&c tinh giong nhif hai diod 
Shockley ghep song song va ngi/gc chieu nhau vori cau tao ban din nhir 
hinh ve 3.17a. 



Hinh 3.17a : Cau tao Hinh 3.17b : Ky hieu Hinh 3.17c : Cau tao ti/ong ditang 
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Linh kien nay c6 dubng d&c tinh giong nhu dac tinh I/V cua diac 
nen cung diicrc goi la diac va co ky hieu nhu diac loai ba ldp ban dan. 

Boi vdfi loai diac nay dien ap phan cUc giffa hai chan T1-T2 du de 
diac din la dien ap chuyen mach co tri so danh dinh la ± 8V. 

§ 3.5- SUS VA SBS 

1. SUS 

SUS viet tit bdi Silicon Unilateral Switch (cong tic mot ben lam 
blng chat silicon), 

SUS dupe che tao theo kieu mach tich hop cua nhieu linh kien khac 
nhu dien trd, Zener, transistor. 

Hinh 3.19a la cau true ben trong cua SUS, trong do moi noi BE cua 
transistor T 2 va diod Zener 6,8V se quyet dinh dien ap chuyen mach cua 
SUS (khoang 8V). 


Hinh 3.19b la dac tinh I/V cua SUS giong nhu dSc tinh cua diod 
Shockley. 



Hinh 3.1 9a : Cau true va ky hieu cua SUS Hlnlx 3.19b : Ddc tinh cua SUS 

Khi dien ap Vak t&ng len den mufc Vs = 8V thi se co dong Ib 2 qua 
Zener 6,8V va T 2 din. Dong dien Ic 2 tao dien ap phan cUc cho cUc B cua Ti 
lam cho Ti din. Luc do, dong I B 2 se qua transistor Ti chii khong qua Zener 



Tn 


6,8V nfla vk hai transistor se chay dr trang thai bao hoa lam cho Vak giam 
nhanh dot ngot xuong miifc Vh . 


2. SBS 





Hinh 3.20a: Kv hieu va cau true ciia SBS Hinh 3.20b : Eke tinh ciia SBS 


SBS dupe viet tkt bdi Silicon Bilateral Switch (tarn dich la cong tkc 
hai ben lam bang chat silicon). 

Hinh 3.20a cho thay cau true ben trong cua SBS chlnh la hai SUS 
noi song song va ngupc chieu. 

Hinh 3.20b la dUdng dac tinh V/T cua SBS va ducfng dkc tinh nay 
giong nhu dac tinh ciia diac vPi dien ap chuyen mach la Vs = ±8V. 

Do SUS va SBS dupe che tao tir su tich hpp cac linh kien rPi nen 
dkc tinh hoat dong cua no tot hun cac linh kien ban dkn nhieu ldp khac. 

§ 3.6- DIOD HAM (TUNNEL DIOD) 

Diod ham con dupe goi la diod Esaki co cau tao dac biet so vPi cac 
loai diod thuPng. 

1. Cau tao 
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Diod ham c6 can tao brin dan gidng nhtf diod thtfcfng nhtfng ti le pha 
chat tap rat cao so vdi diod thutfng. Do cd ti le pha cao nen dac tinh cua 
no rat khac so vdi diod thtfcfng. 


2. Dac tinh 

Khi phan ctfc thuan trong khoang Vak co tri so thap thi dong dien 
tang nhanh theo dien ap, khi dong dien tang den tri so dinh Ip dng vdi 
dien ap dinh Vp thi dong dien lai giam trong khi dien ap tang. Khi dong 
dien giam den mufc thap nhat thi goi la dong dien thung lung Iv dng vdi 
dien ap thung lung Vy vh sau do dong dien lai tang len theo dien ap nhit 
diod thong thtfcmg. 

Doan dac tinh cua diod ham trong khoang dong dien giam, dien ap 
tang cung goi la vung cd dien trdr am. 



Hinii *. 21.a : Ky liipu cua dind ham Hlnh 3.21.b: Dtfcfng dac tinh cua diod ham 

Khi phan ctfc nghich thi dong dien qua diod ham se tang theo dien 
ap nghich. 

Diod ham trong thtfc te it dtftfc dung vi ngtfdti ta dung diod Shockley 
thay cho diod ham. 
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CHtfdNG 4 


MACH NAN DIEN CONG SUAT 

• 9 


§4.1- MACH NAN DIEN BANG DIOD 
1. Mach ndn dien ban ky mpt pha 

Dien ap ngo vao Vi co gia trj hieu dung la Vac- Do mach n^n dien 
ban ky nen dien ap ngo ra la nhufng ban ky dircrng gian doan. 


Hinh 4.1 : Ndn ban ky 
mot pha 


A 




a 

t 


Vo 

I 


Dien ap mot chi£u trung binh of ngo ra la: 

W, = ^ 7| - = 0>3IS\'r ( Yp: lUPn ap ctinh) 

n 

hay 


Vo = — V AC = 0,45V AC 
n 

Hinh 4.1 la so do mach va dang song of ngo vao, ngo ra cua mach n£n 
dien ban ky. Trong mach nay tai thuan tror va khong co mach loc dien. 

Diod D daoc chon sao cho co cac thong so gidri han la: 

hnax — 41 l 


Vp m a x ^ 2 a/2V A c 




2. Mach n&n diqn toan ky mot pha 

Mach nfin dien toan ky mot pha dung cau diot tit D t den D 4 nhif scf 
do hinh 4.2. 


Hinh 4J2 : Ndn toan ky V^c 
mot pha 


Khi diem A co ban ky duong so vdi diem B thi diod Di dan dien qua 
tai Rl roi trdr ve nguon qua diod D 3 (dong dien co ditdng lien net). Khi 
diem B co ban ky ditcrng so vdi diem A thi diod D 2 dan dien qua tai Rl roi 
trd ve nguon qua diod D 4 (dong dien co diking rdi net). Nhu vay, bon diod 
se chia ra hai c&p D 1 -D 3 va D 2 -D 4 luan phien nhau din dien, dien ap ngo 
ra la nhufng ban ky diicfng lien tuc. 

Dien ap trung binh mot chilu d ngo ra la: 

Vo = —— Vp = 0,63V P (Vp : dien Ip dinh) 

71 

hay 

2 1- 

Vo = V 2 Vac = 0,9V AC (V AC : dien ap hieu dung) 

Do cac diod luan phien dan dien cap dong qua tai nen cac diod dtfoc 
chon co cac thong so gidi han la: 

Id max — 2 .Il 

Vr max — 2 V 2 Vac 

3. Mach nan dien ting doi diqn ap 

a) Mach ndn dien tang doi dien dp kieu Latour: 

Trong scf do hinh 4.3 ngitdi ta dung hai diod va hai tu de dan va nap 
dien d hai ban ky. 
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Khi diem A co ban ky diftmg thi Di d£n va nap vao tu Ci, dong dien 
di tir A qua Di,tu Ci roi ve diem B (difdng lien net). 


Hinh 4.3 : Ndn tang doi 
kieu Lat.our 



i 

Rl 

1 


Khi diem A co ban ky am thi D 2 dan va nap vao tu C 2 , dong dien di 
tir B qua tu C 2 , diod D 2 roi trd ve diem A (diTdng rdi net). 

Dien ap nap circ dai tren tu Ci v& tu C 2 b&ng dien ap dinh cua d6ng 
dien xoay chieu a ngo vao. 

Vci max = V C2 max = Vp = -Jl V A C 

Dien ap cap cho tai la dien ap noi tiep Ci va tu C 2 se co tri so cue dai 
tang gap doi so vdi dien ap xoay chieu d ngo vao. 


Vo max = Vci max = Vc2 max = 2Vp = 2 41 V 


AC 


Dien ap trung binh tren tai co tri so" nho hern Vo max vi tu Ci va C 2 xa 
dien lam giam ap, mufc giam ap tuy thuoc tri so ddng didn tai Idn hay nho 
vh dien dung Ci-C 2 . 

b) Mach ndn dien tang doi dien dp kieu Schenkel: 

Trong so do hinh 4.4, ngUdi ta cung dung hai diod va hai tu de dSn 
va nap dien d hai ban ky nhung diem B chinh la diem mass cua nguon 
dien mot chieu sau maeh nan dien. 

Khi diem A co ban ky am (hay co the noi diem B co ban ky duong) 
thi diod Di dan va nap vao tu Ci, dong dien di tir B qua Dj, tu Ci roi ve 
diem A (dirdng rdi net). 
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Hinh 4.4 : Ndn tang doi 
kieu Shenkel 


Khi diem A co ban ky doong thi dien ap da nap tren tu Ci se noi tiep 
vdi dien ap ban ky doong ciia nguon tao thanh dien ap tang gap doi, dien 
ap nay phan cue thuan D2 lam ddn nap vao tu C2, dong dien di qua D2, tu 
C 2 roi ve diem B (dodng lien net). 

Nho vay dien ap nap cue dai tren tu Ci chi bang dien ap dinh cua 
dong dien xoay chieu cf ngo vao trong khi dien £p nap cifc dai tren tu C 2 
difoc tang gap doi so vdi dong dien xoay chieu d ngo vao. Dien ap tren tu 
C 2 cung chinh la dien ap ra tren tai. 

Vci max = Vp = -Jl V A C 

Vc2 max = Vo max = 2Vp - 2^2 Vac 

Tuong tit nhd mach tren, dien ap trung binh tren tai co tri so nho 
hon Vo max vi tu C 2 xa dien lam giam ap, mdc giam ap cung tuy thuoc tri so 
dong tai ldn hay nho va tri so' dien dung C 1 -C 2 . 

Trong mach nay tu C 2 phai co dien ap lam viec ldn gap hai lan dien 
ap lam viec cua tu Ci. 

4. Mach ndn dien t&ng ba lan di^n ap 

So do hinh 4.5 la so ket hop cua hai mach ndn dien t&ng doi kieu 
Latour va Schenkel. Nguon xoay chi 6 u cho vao hai diem A vk B, d day 
phai xet hai ban ky lien tiep nhau nho sau: 

Khi diem A co ban ky am thi hai diod Dj va D 3 deu dope phan epe 
thuan, diod Di ddn dien nap vao tu Ci vdi dien dp dinh la Vp, dong thdi 
diod D 3 dan dien nap vao tu C3 vdi dien ap dinh Id Vp (hai dong dien la 
hai dodng rdi net). 
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Hinh 4Ji : Mach ndn dien 

tang ba dien dp 

Khi diem A co ban ky dutmg thi dien dp tren tu Ci se noi tiep vdi 
ban ky dUtfng cua nguon dien xoay chieu V A c, cho ra dien ap dmh la 2V P 
va dien ap ndy phan cue thuan diod D 2 lam D 2 dan nap vao tu C 2 vdi dien 
ap dinh la 2Vp (dong dien co dudng lien net). 

Dien dp nap dupe tren cac tu la: 

V C ] max = Vp= -Jl V AC 

Vc3 max = Vp = -s /2 Vao 

Vc2 max — 2Vp = 2 V 2 V A c (tu C 2 nap tdng gap doi) 

Dien ap cap cho tai la dien ap cua tu C 2 va tu C 3 noi tiep nhau nen co 
dien ap cut dai tang gap ba ldn so vdi dong dien xoay chieu of ngo vao. 

Ta co : 

V 0 max — V C2 max + V C3 max 

= 2V P +Vp — 3V P = 3^2 Vac 

Trong mach nay tu C 2 phai co dien dp lam viec ldn gap hai lan dien 
dp lam viec cua tu Ci va C3. 

5. Mach ndn dipn tdng bon lan di$n ap 

Mach ndn dien tdng bon lan dien dp co nguyen ly giai thich theo 
trinh tu sau: 
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Hinh 4.6 : Mach ndn dien tang bon Ian dien dp 

a) Khi diem A co ban ky am lan thU nhat thi D ; din, nap vao tu Ci 
(dong dien la dudng lien mot net). Dien ap nap dupe toi da tren tu Ci la Vp. 

b) Khi A co ban ky duefng lan thtf nhat thi dien ap tren tu Ci se noi 
tiep vdi dien ap ban ky dUtfng cua nguon AC lam dien ap tang gap doi 
( 2 Vp). Luc nay, diod D 2 din dien nap vao tu C 2 (dong dien la diking rcri co 
hai doan). Biep ap nap dupe toi da tren tu C 2 la 2Vp. 

c) Khi A co ban ky am lan thiif hai thi dien ap tren tu C 2 la 2Vp se 

ndi tiep vdi dien ap ban ky am cua nguon AC la dien ap ting gap ba 

(3Vp). Luc nay, diod Di cung din dien nap vao tu Ci dien ap dinh la Vp 
dong then diod D 3 din dien nap vao tu C3 dien ap dinh la 2 Vp. Dien ap toi 

da tren tu Ci va C3 noi tiep nhau la 3V P (dong dien la duong refi co ba 

doan). 

d) Khi diem A co ban ky duong lan thd hai thi dien ap 3V P tren tu Ci 
va C3 se nod tiep vdi dien ip ban ky am nguon AC la dien ap ting gap bon 
( 4 V P ). Luc nay, diod D 2 cung dan dien nap vao tu C 4 dien ap dinh la 2Vp 
(dong dien la dudng refi co bon doan). Dien ap ra tren tai chinh la dien ap 
tren tu C 2 va tu C 4 noi tiep nhau co tri so toi da la 4Vp. 

Nhu vay, trong bon tu dien, tu Cl chi nap ducfc dien ap tod da la Vp, 
cac tu dien C2-C3-C4 se nap dupe dien ap toi da la hai Vp. Dieu nay can luu 
y khi chon dien ap lam viec cua tu. 
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§4.2- MACH NAN DIEN BA PHA BANG DIOD 

Trong nguon dien xoay chieu ba pha ngUdi ta phan biet hai loai dien 
ap pha va dien ap day. 

Neu nguon xoay chieu ba pha difofc noi theo kieu hinh sao thi ta c 6 
dien ap day (Ud) lbn hon dien ap pha (Up). 

U d = V3U P 

Neu nguon xoay chieu ba pha dope noi theo kieu hinh tam giac thi 
dien ap day va dien ap pha bang nhau. 


U d = U P 


A 




Hinh 4 .7 :Ngu6n ba pha noi hinh sao Hinh 4& .Nguon ba pha nd'i hinh tam giac 


Bien ap pha la dien dp gitfa hai dau cua cuon day trong tifng pha, 
dien ap day Id dien ap gitfa hai pha so vdi nhau. 

Hinh 4.7 Id so do noi day cua nguon ba pha hinh sao, trong do diem 
chung cua ba pha goi la diem trung tlnh (N). Theo each noi nay dien ap 
pha la dien ap cua moi pha so vdi diem trung tlnh, dien ap day la dien ap 
giufa hai day pha. 

Thi du: Nguon dien xoay chi4u cong nghiep dang sd dung hien nay la 
loai nguon ba pha noi hinh sao co: Up = 220V ; U d = 380V. 
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Hinh 4.8 la so do noi day cua nguon ba pha hinh tam giac, trong do 
chi co ba day ra ma khong co day trung tinh. Theo each noi nay thi dien 
ap pha cung chinh la dien ap day. 

Nguon dien xoay chieu ba pha noi hinh sao dirac sii dung rong rai 

hon. 


1. Mach n&n dien ba pha hinh tia: (nan ban ky) 



Trong mach nay khi pha nao co ban ky dPcfng thi diod d6 dan dien 
cho dong qua tai. Dien ap ra tren tai la ban ky dirong cua ba pha l4n IlTOc 
theo thuf tq pha ciia nguon. 


Hinh 4.10 la dtfdng bieu dien dien ap trifdc va sau khi nan dien. 



Hinh 4A0b : Mach bieu dien 
di&n dp ba pha 
sau mach ndn dien 



t 
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Dien ap mot chieu trung binh ra tren tai la: 

-> /T 

V„ = = U7F„ (V A c: dien ap pha) 

2;r 

Thi du: Nguon ba pha co dien ap pha Vac = 220V, dien ap mot chieu 
trung binh ra sau mach n^n hinh tia la: 

Vo = 1,17 x 220V = 257,4V 

2. Mach n4n di$n ba pha hinh cau: (ndn toan ky) 


Rl 


Hirrh 4JJ, 

Trong mach n&n dien ba pha hinh cau dung sau diod de nan toan ky 
cho ca ba pha. Trong thcri gian mot chu ky (2x) thi dien ap ra tren tai se 
co sau chom hinh sin tao nen (trong mach nSn dien hinh tia chi co ba 
chom trong then gian mot chu ky). 

Dien ap ra tren tai se co mile gpn song thap va dien ap mot chieu 
trung binh ra tren tai la: 

— iJi 

V n - ~—-j2V A( = 2,34K„. (V AC: dien ap pha) 

K 
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§ 4.3- MACH NAN DIEN BANG THYRISTOR (SCR) 

1. Mach n&n dipn dieu khien ban ky mot pha 

Doi vdfi cac mach nln dien dieu khien dung SCR thi thiicmg SCR dupe 
dat sau tai de khi catod K noi xuo'ng diem chung (mass) co dien ap OV thi 
mach dieu khien tao dong dien kich se co thiet ke tlnh toan don gian hon. 

Khi dung SCR thi ngoai dieu kien phai co Vak > OV de phan cpc 
thuan SCR ta can phai co them dieu kien Ig > 0. Nhii vay, khi nguon Vac 
co ban ky difOng nhimg neu khong kich mot xung doong vao ciic G thi SCR 
khong dan dien, luc do dien ap ra tren tai vSn la OV. 

Khi nguon Vac co ban ky dirong va co d6ng kich cho Ig thi SCR din 
bao hoa coi nhd noi tit, luc do di^n ap nguon dope cap cho tai. 



Hinh 4J2 : Ndn ban ky mot pha dung SCR 

Hinh 4.12 cho thay hai each dat SCR trong mach nln dien dieu 
khien mot pha ban ky trong do clch thd hai thong dung hon. 

Hinh 4.13 la dang dien ap tren tai Rl va tren SCR, hai dang dien ap 
nay se thay doi theo thdi diem cho ra xung kich vao epe G. 

(3 ban ky dirong khi Ig = 0 thi dien ap nguon dlt tren SCR. Co Ig > 0 
lam SCR din dien, nguon dat tren tai Rl . Khi bln ky am SCR dbpc phan 
epe ngupc nen khong din, dien ap nguon dat tren SCR. 

Trong mach nay sau khi SCR dupe kich, SCR se duy trl trang thai 
din cho het ban ky diicfng thi SCR se tit. O nhOfng bln ky duong tiep theo 
phai co xung kich tiep cap cho circ G thi SCR mdi din dien. 
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2. Mach nSn di$n dieu khien toan ky mot pha 


Tifcfng tir nhuf mach nfin dien bang diod, trong trifdng hop nay ngubi 
ta dung c4u diod n&n dien gom hai diod thtfdng va 2 SCR Ti-T 2 . 

Khi diem A co ban ky ditofng va neu Ti dupe kich xung ditong d cytc G 
thi Ti d4n dien, dong dien di tit A qua Ti roi qua D 3 ve diem B (ditcfng lien 
net). 


Khi diem A co ban ky am va neu T 2 dupe kich xung duong d cUc G thi 
T 2 dan dien dong dien di tit B qua Ta xuong mass qua tai Rl roi qua D 4 ve 
diem A (dudng rdi net). 



Hinh. 4.14 : Ndn dien dieu khien Hinh 4.15 : Dang dien dp 

toan ky mot pha d cac chan 
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Hinh 4.14 la sc? do nan dien dieu khien toan ky dung cau diod, trong 
do, hai SCE co catod noi mass. Dieu nay giup cho match tao xung kich hai 
ctJc G dtipc dcfn gian. 

Hinh 4.15 la dJcrng bieu didn dien ap tren tai (Vl) theo xung kich cr 
ctic G (Vq) so vdri dang dien ap xoay chieu d ngo vao. Dien ap tren tai se 
thay doi theo thcfi diem cho xung kich vao ctic G. 

3. Mach nSn dien dieu khien ba pha hinh tia 

Mach nln dien dieu khien ba pha hinh tia co so do nhu hinh 4.16 
trong do ba cuon day cua tirtig pha va N la diem trung hoa ciia nguon xoay 
chieu ba pha. 


De tien viec thiet ke mach tao xung kich cho cute G cua ba SCR nguOi 
ta noi ba chan catod cua ba SCR xuong mass. Nhif vay, dong dien mot 
chidu tCr mass len cho ra dien ap tren tai la dien ap am so vdi mass. 



Hinh 4.16 : Ndn dien ba pha hinh tia Hinh. 4.1 7 : Dang song tren 

tai dng uai xung kich 

Hinh 4.17 cho thay dang dien ap ra tren tai la nhimg ban ky bi dieu 
khien cat bo mot phan. Khoang bi cat bo ufng voti thcfi gian trd cua xung 
kich doa vao coc G cua ba SCR. Nhcr co mach dong bo nen thcfi gian trd 
cua mdi ban ky ufng vdri m6i pha se bang nhau. 

Mach ndn dien dieu khien ba pha hinh tia con goi la mach dieu 
khien ban ky ba pha, nghla la m6i pha chi co mot ban ky co dong dien 
qua tai. 
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4, Mach dieu khien ba pha hinh cau 

Mach nan dien dieu khien ba pha gom sau thyristor chia ra hai 
nhom 

- Nhom catod chung la T 1 -T 3 -T 5 

- Nhom anod chung la T 4 -TVT 2 

Khi co xung dieu khien mdr SCR Ti thi T 5 bi khoa lai mot each ttf 
nhien vi khi pha mot co ban ky duong thi pha ba co ban ky am, nen the 
thori T 5 bi khoa ngUng din. Khi T 2 co xung dieu khien thi T 6 se bi khoa 
ngufng din. Suy luan tifcmg tif cho T 2 va T 4 . 


Hinh 4.18 : Mach ndn dien 
ba pha hinh cau (tocin ky) 



Day la mach nln dien toan ky nen cac xung dieu khien lech nhau 60° 
thay vi 120 ° nhif nguon xoay chieu trtfdc khi nln dien. Cac xung dieu 
khien lech nhau 60° ( 7 i/ 3 ) se lan Inert dua den cac ctfc G ciia cac SCR theo 
th vi ttf 1-2-3-4-5-6-1 ... 


Khi cho xung kich md mot SCR thi khoa SCR dang din dien 
trade theo thu" tii sau: 


- Mcr Ti 

-> khoa T 5 

- Md T 2 

-> khoa T| 

- Mcr T 3 

-> khoa T| 

- m t 4 

—> khoa T; 

- Mcr T 5 

-> khoa T 3 

-M<*T 6 

-> khoa T 


Tuy thuoc thdi diem tao xung kich ma dong dien duttc nln dien cap 
cho tai co tri so ldn hay nho. 
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5* Mach n4n dien dieu khien ba pha hinh cau khong d&i xufng 

Trong trifling hap mach ndn dien ba pha hinh cau khong doi xiJng thi 
mach chi dung ba SCR (or nhom catod chung) va thay ba SCR d nhom anod 
chung bang ba diod n4n dien thong tbirdng. 


Mach nin dien hinh cau khong doi xutag co Ou diem la dan gian, re 
tien nhung dien ap sau khi nin dien co gcfn song cao, can co mach loc dien 
de giam thanh phan xoay chieu. 
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CHLfCfNG 5 

MACH INVERTER 


§5.1- DAI CtfCfNG 

Trong san xuat cong nghiep, de tao nguon mot chifeu cap cho cac loai 
phu tai DC - nhd dfeng cd mot chieu, cac loai rd-le DC - ngdcfi ta dung cac 
loai mach n&n dien b&ng diod hay SCR de doi td nguon xoay chieu ra mot 
chieu. Trong cac mach nzin dien dung SCR thi ta co the thay doi tri so 
dien ap DC trung binh dr ngo ra bang each thay doi goc kich cr cite G cua 
SCR. 


Doi veri dong ccr xoay chieu 3 pha, de co the thay doi toe do phang, 
tuyen ti'nh trong pham vi rong, can nguon xoay chieu co the thay doi dddc 
tan so, ngu'en ta dung he thong bien tan. 


He thong bien tan la he thong bien doi td nguon xoay chieu cong nghiep 
co tan so la (thuemg la 50Hz) sang tin so khac thay doi ducrc la f 2 . 


He thong bien tan diroc chia lam 2 loai: 

Bien tan gian tiep va bien tan true tiep. 

He thong bien tan true tiep hien khong con duoc stir dung vi mach dien 
phufc tap, cong kenh va gia thanh cao. 

He thong bien tan giin tiep gom 3 phan chinh la: 

- Mach chinh ldu: doi td nguon xoay chieu ra mot chidu 

- Mach trung gian: gid cho dien ap ra cua mach chinh luu la hang so" 
hay gid cho dong difen ra cua mach chinh ldu la hkng so 

Mach nghich chuyen (Inverter): doi td nguon mot chieu ra nguon 
xoay chifeu co difen ap va tan so thay doi ddoc. 

Do tinh chat khac nhau cua mach trung gian nen co ten goi la he thong 
bien tan ap gian tiep hay dong gian tiep. 
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- Trong so do khoi hinh 5.1, mach nSn dien dieu khien dung SCR nen 
co the thay doi mdc dien ap mot chiiu trung binh d ngo ra. Mach nghich 
chuyen co chdc nang doi ngdpc lai tir nguon mot chieu sang xoay chiiu vdi 
tan so ra f 2 thay doi dope. 



Hinh 5.1: Mach chuyen doi AC —> DC, DC —> AC 


He thong bien tan con diipc phan loai theo so pha d ngo ra. 

He thong bien tin mot pha de cap nguon cho cac dong cct xoay chieu 
mot pha. 

He thong bien tan ba pha de cap nguon cho cac dong co xoay chieu 
ba pha. 

§ 5.2- PHtfdNG PHAP LAM NGlfNG SCR DANG DAN 

Nho da biet, SCR co tlnh duy tri trang thai dan dien cua no sau khi 
da dope kfch dan neu SCR dung trong nguon DC. 

Dpa vao dac tinh ky thuat cua SCR^ngOdi ta co the lam ngong SCR 
dang dan dien trong nguon DC bang ba phoong phap: 

- Cat nguon dien cung cap cho SCR 

- Giam dong dien Ia qua SCR xuong dodi tri so" dong dien duy tri I H 

- Tao dien ap phan epe ngOpc anod va catod de cat dong dien qua 

SCR 


Mach dien hinh 5.2 dope goi la mach bam dien ap mot chieu, vi hai 
SCR T 1 -T 2 se luan phien dope kich din va kfch ngong lien tuc tao theo 
nhip xung kfch do mach tao xung cho ra. 
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Hinh 5, 2: Mach bam 
dien dp mot chieu 


Gia thiet Tj dupe kich trUdc nen dan dien va co dong Iai qua tai Ri,. 
Khi Tj dan, diem A coi nhu noi mass nen tu C se nap dien qua dien tror R 
va co dien ap nap ddpc theo chieu A am, B ducmg. Dien ap nap dupe tren 
tu co tri so" gan bang Vnc- 

Khi T 2 dupe kich dan dien, diem B coi nhu noi xuohg mass va diem 
A se co dien ap am -Vcc do tu C dang dupe nap dien. Dien ap am nay se 
phan cUc ngUpc Tj va T] dang ddn dien se bi ngdt. Luc do, T 2 din - Ti 
ngung va tu C xa dien qua tai Rt. Sau khi xa xong, tu C se nap dien qua 
Rj, va co dien ap nap dupe theo chieu ngdpc lai vdi hinh ve. 

Tuong tu, neu sau do Ti lai dupe kich din dien thi tu lai xa dien lam 
phan cUc ngUpc T2 va T2 ngUng dan, mach trd lai trang thai ban dau. 

Theo nguyen ly tren, dong dien qua tai R L la dong dien mot chieu 
gian doan theo tan so cua mach tao xung kich. 

Tu dien C la tu dien dung do doi trang thai cua T! - T 2 nen ddpc gpi 
la tu dien chuyen mach co tri so dupe tinh theo cong thde: 

p _ 1,44 . I a ton 

V n< - 

Trong cong thde tinh tri so tu C thi t 0 ff la thdi gian ke td khi kich 
To din den khi tu xa het dien ap am tren tu. 

Thi du: Dong tai co I A = 500mA ; Vdc = 100V ; t 0 fr = 1ms 

1,44.0,5 A. 10* 

Tri so" tu C la: C = 100V = 7,2pF 
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Do tu C nap dien £p doi chieu lien tuc nen phai chon loai tu dung 
vcSi dien ap xoay chieu. 

§ 5.3. MACH INVERTER DONG M0T PHA 
1* Sd do 


Bien ap dung trong mach nay la loai bien ap co diem giufa of so cap 
chia sor cap ra hai phan bhng nhau ve so^ vong day va co chieu quan day la 
diem A dau va O cuoi, diem O dau va B cuoi. 


Hin]L_5_J3: Mach inverter 
dong mot pha 


Tji 


LajJlaaJ 



Cuon day L noi tiep vcfi nguon mot chieu co tdc dung gidi han dong 
dien khi mdr dien. Tu C dung de nap va xa dien lam cho SCR ngumg dbn 
goi la tu dien chuyen mach. 

2. Nguyen ly 

Gia thiet T] d doc klch triidc nen Ti dan, T 2 ngimg. Luc do, co dong 
dien di tif nguon dufcrng qua cuon day L, qua cuon sof cap tir O den A va qua 
T\ trd ve nguon am. 

Luc do, cuon scf cap OB se cam ufng dien ap theo nguyen ly bien ap 
tq ngau nen dien ap giufa hai diem AB nap vao tu C co tri so bbng 2V D c va 
tu C nap theo chieu am cf A va dufcfng a B (nhuf hinh ve). 





Sau do, neu co xung ki'ch T a thi T2 dan, tu C xa dien dp am - 2 V DC 
lam T) ngimg (do Ti bi phan cpc ngu/pc). Bay gicr se co dong dien di tit 
ngu6n di/Ong qua cuon day L, qua cuon scf cap ti/ O den diem B, qua T 2 trd 
ve nguon am. Luc do, cuon so cap OA cung se cam iimg dien ap theo 
nguyen ly biep ap ti/ ngdu nen dien ap giufa hai diem AB nap vao tu C 
cung co tri so bang hai lan Vdc. nhi/ng theo chieu ngi/qc lai, va tu C nap 
theo chieu dv/ong d A va am 6 B (ngi/qc lai vdi hinh ve). 

Ci hai trOc/ng hop dong dien qua hai cuon so cap chay ngi/pc chi 4 u 
nhau nen khi cam i/ng sang thd cap se cho ra dong dien xoay chieu. Dong 
dien xoay chieu ra or thuf cap co dien dp tiiy thuoc ti le so" vong day giura so 
cap va thuf cap, tan so tuy thuoc vao tdn so cua mach tao xung kich. 

§ 5.4. MACH INVERTER AP MOT PHA 

1. So do 

Mach Inverter ap mot pha dung cdu SCR tuf T] den T4, chia ra hai cap 
T1-T3 va T 2 -T,, dope dieu khien luan phien. Tu C la tu loc thanh phan 
xoay chieu va la tu nap dien ap phan khang diia tra ve nguon. 



Hi nil 5.4: Mach Inverter dp mot pha 
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Hai tu C1-C2 la tu chuyen mach de lain nglt cac SCR dang din, cau 
diod Di den D4 la mach nln dien nguoc doa dien ap phan khang vl tu loc 
C. Cau diod tP D5 den De dung de each ly khong cho cac tu chuyen mach 
Ci va C2 phong dien qua tai. 

Cac cuon day noi tiep vdi nguon co tic dung gidi han dong ban dau. 

2. Nguyen ly 

Gia thiet T] va T3 da diTcfc kich va dan dien, dong dien se di ttf 
nguon dPcfng qua Ti-D5-Tai-D7-T3 roi trd ve nguon am. Nhcr vay, dong dien 
qua tai theo chieu ttf A sang B. Luc do, A co dien ap cua nguon diforng va B 
co dien ap cua ngudn am, nen tu Ci va C2 se nap dien theo chieu nhu hinh 
ve. 


Khi co xung kich cho T2 va T4 thi tu Ci se xa dien ap am lam phan 
epe ngUorc T 3> luc do T1-T3 ngifng va T2-T4 din. Dong dien bay gib se di tP 
nguon dPcfng qua T 2 -T6-Tai-Dft-T4 roi trd ve nguon am. 

NhP vay, dong dien qua tai theo chieu tti B sang A. 

TrPbng hop nay A co dien ap cua nguon am, B co dien ap ciia nguon 
doong nen hai tu Ci-C 2 se nap dien ap theo chieu ngpqc lai vdi hinh ve de 
chuin bi lam nglt T 2 -T 4 . Tan so cua dong dien xoay chieu cap cho tai 
chinh la tan so cua mach tao xung kich cho cac SCR tP Ti den T4. 

§ 5.5- MACH INVERTER KIEU CONG HtfCfNG NOI TIEP 

1. Sd do 

Trong mach dien hinh 5.5 chi co dung hai SCR T| va T 2 nhlm luan 
phien dpqc kich de dan dien. Hai cuon day cung co tac dung gidi han dong 
ban dau khi mdr dien. 

2. Nguyen ly 

Gia thiet Ti dpqc kich nen Ti din , tu C nap dien nen co dong dien 
qua tai theo chieu tP nguon dpong qua Ti-L-tu C-qua tai nhp hinh ve. Khi 
tu C nap day thi dong dien nap blng 0 va Ti tP ngPng din. 
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Neu sau do cho xung kich T2 thi T2 ddn tu C xa dien theo chieu til 
dau duong cua tu qua L-T2 roi qua tai theo chieu ngupc vofi chieu dong dien 
nap ban diu . 



Mach nay co uu diem la dong dien tai gdn giong dang hinh sin, khi 
bo hor mach dieu khien thi macb Inverter cung ngifng hoat dong. 

3. Mach Inverter co cong suat nho 

Ngu6n mot chieu la 5 c-qui 12V se cap dong cho cuon so cap cua bien 
ap. T] va T2 Id hai SCR dung de dieu khien dong qua cuon so cap theo hai 
chieu ngifpc nhau va luan phien. 



Hinh 5.6 : Mach Inverter cong suat nho 


Hai transistor T3-T4 la mach dao dong da hai phi on tao ra xung 
vuong de luan phien kich cOc G cua T1-T2 . 

Tu C la tu dien chuyen mach se nap vd xa dien de lam ngifng T|-T 2 . 
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Gia thiet T3 cho ra xung vuong klch ctfc Gi lam Ti din, dong tir nguon 
diiofng qua cuon so cap th 0 sang A se cam ufng sang cuon thuf cap. Do 
nguyen ly cua bien ap tif ngau, cuon sof cap OB cung cam ufng va cho ra 
dien ap V AB = 2.Vdc, dien ap nay se nap vao tu C theo hiring B diTcfng - A 
am nha hinh ve. 

Khi T4 cho ra xung vuong kich cifc G 2 lam T 2 dan, tu C se xa dien lam 
phan ctfc ngtfcfc Ti nen Ti ngtfng. Bay gief co dong tif nguon dufcfng qua cuon 
s a cap til 0 sang B cung se cam umg sang cuon thuf cap. Trirdng hop nay 
cuon scf cap AO cung cam ufng va cho ra dien ip V AB = 2 Vdc va dien ap nay 
se nap vao tu C theo chieu A dtfcfng B am ngifcrc lai vii hinh ve. 

Hai truefng hop dong dien qua cuon so cap co chieu ngtrqc nhau nen 
dien ap cam ifng tren cuon thuf cap se la hai ban ky nguqc pha. Tan so' cua 
dong dien xoay chieu ra a thuf cap chinh la tan so cua mach dao dong da 
hai T3-T4. 

§ 5.6- MACH INVERTER DONG BA PHA GIAN TIEP 

1) Scf do 


1 



Hinh 5.6 : Mach Inverter ddng ba pha gian tiep 


- 54 - 



Cau diod I la mach n 4 n dien toan ky ba pha. Thifcrng dung SCR de 
dieu chinh mute dien ap trung binh cua nguon mot chieu ra. 

Cau diod II la match inverter de bien tan. Trong m 5 i nufa cau diod co 
ba tu dien lam nhiem vu chuyen mach. 

Cau diod nSn dien qua dien cam L de giam thanh phan gpn song nen 
se cung cap cho mach inverter dong dien la h&ng so. 


Cac SCR ttf T1 den T6 da cat dong dien mot chieu thanh hai khoi chQ 
nhat gom mot khoi duong va mot khoi am, moi khoi keo dai 120° dien, 
khoi nay each khoi kia 60 °. Tai bat cut thdi diem nao cung chi co hai SCR 
dan dien. 


2) Nguyen ly 

Cac SCR trong mach bien tan duqc dieu khien kich theo thuf tp: Ti-Ta- 
T 3 -T,-T 5 -T 6 . 


Dong dien cap cho cac pha A-B-C difqc bieu dien nha hinh 5 . 7 . 

Theo hinh ve ta co, nufa sau ban ky difefng cua pha A se di til nguon 
dufotng qua Ti, qua tai, qua T 2 roi trot ve nguon am. Ke den, mia trude ban 
ky du/efng cua pha B se di tuf nguon duong qua T 3 , qua tai, qua T 2 roi trot ve 
nguon am... 

Gia thiet Ti vii Dj dan cho ddng dien di vao pha A trong dong ccf roi 
ra pha C, qua D2-T2 trot ve nguon aim. Luc do, tu Cj vk C 6 nap dien theo 
chieu nhu hinh ve. 

Khi co xung kich lam T3 dan thi tu Ci xa dien lam Ti ngdng va ng&t 
dong Ia- Bay gift c6 dong dien qua T3-D3 di vao pha B roi ra pha C qua D 2 - 
T 2 trd ve nguon am. Luc d6, tu C 2 va C5 nap dien theo chieu nhif hinh ve. 

Khi co xung kich T4 thi tu Ce xa dien 14 m T 2 ngOng va ngat dong ie. 
Bay gid co dong dien qua T5-D5 di vao pha C roi qua pha A, qua D 4 -T 3 trd 
ve nguon am. Luc do, tu C 4 nap dien theo chieu nguqc vdri C5. 

Khi co xung kich T5 thi tu C 2 xa dien lam T3 ngifng. Bay gief co dong 
dien qua T5-D5 di vao pha C roi qua pha A, qua D4-T4 trd ve nguon am. 
Luc do, tu C6 nap dien nguqc vdi chieu cua hinh ve. 
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Khi c6 xung kich T6 thi tu C 4 xa dien lam T 4 ngifng va ng&t dong ic- 
Bay gicf co dong dien qua T5-D5 di vko pha C roi qua pha B, qua Dfi-T 6 trdr 
ve ngu6n am. Luc do, tu C2-C5 se nap dien ngi/qc lai theo hinh ve. Khi co 
xung kich tror lai kich Ti thi tu C3 xa dien lam T s nguhg. Chu ky difqc lip 
lai, dong dien qua Tj-Di di v&o pha A roi ra pha C, qua D G -T G trd ve nguon 
am. 


H'inh 5.7 \ Diiang bieu dien 
dong ba pha cdp cho tai 



Nhan xet dudng bieu dien dong ba pha cap cho tai theo hinh 5.7 cho 
thay: trong m6i ban ky difcfng va ban ky am cua dong ba pha cap cho tai 
co 1/3 thcfi gian dau dong dien bdng 0 , 2/3 thcfi gian sau mdi co dong. Thi 
du dong cap cho pha A: thcfi gian tif 0 den thi Ia = 0, m /3 den m co dong 
dien difcmg do Ti dan, thofi gian tif m den 2 m /3 thi Ia = 0 , tif 2 m /3 den 2 m co 
dong dien am do T 4 dan. 


Tan so" cua dong dien ba pha cap cho tai co tri so" tuy thuoc tan so cua 
mach tao xung kich cho cac SCR trong mach Inverter. Theo chu ky cOf 6 
xung kich do mach tao xung tao ra thi m§i SCR duoc kich mot lan. Nhu 
vay, chu ky dong dien ba pha ra la T = 6Tx (Tx: chu ky xung kich). 

Suy ra tan so la: f - 

6Tx 
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§ 5.7- MACH INVERTER AP BA PHA GIAN TIEP 
l) s a do 


L. 



Nhom SCR (I) la mach chinh lifu co dieu khien, doi tit nguon xoay chieu 
ba pha (R-S-T) ra nguon mot chieu. 

Mach LC la mach loc nguon de loai bo th&nh phan gon song, cho ra 
nguon mot chieu thang hang. 

Nhom SCR va Diod (III) la mach Inverter (mach nghjch chuyen) ba 
pha, doi tit ngubn mot chieu tren tu loc C ra dong dien xoay chieu ba pha 
cap cho dong ccf. 

Nhom Diod (II) la mach chinh lull ngitoc (nghich litu) difa dien ap phan 
khang do cac cuon day trong dong ccf tao ra nap tror ve nguon. 

2. Nguyen ly 

Ba SCR T r T3-Tr, dcroc goi la nhom SCR anod chung, ba SCR T2-T 4 -T6 
dacfc goi la nhom catod chung. Trong mach nay moi SCR se din trong 
180 ° dien. Trong mdi thcfi diem deu co ba SCR dan dien, hai SCR cua 
nhom nay va mot SCR cua nhom kia. 
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Khi SCR trong nhom anod chung dan thi dong dien tif nguon dcfcfng vao 
tai, khi SCR trong nhom catod chung dan thi dong dien th tai ve nguon 
am. 

Trikmg hcfp tai ba pha dau hinh sao thi moi pha cua tai ho&c dau song 
song vdi tai cua pha thuf hai roi noi tiep vdri tai cua pha thuf ba, hoSc dau 
noi tiep vdi tai cua hai pha kia dang dau song song nhau (xem minh hoa 
trong hinh 5 . 9 ). 

Vi vay, dien ap dat tren moi pha bkng 1/3 Vnc khi no noi song song vdi 
tai cua pha khac, hay bang 2/3 Vnc khi no noi tiep vdi tai cua hai pha kia 
dang dau song song. 



Hinh 5 . 9 b: T2-T3-T4 dan Hinh 5.10 Duong bieu dien dien ap ba pha cap cho tai 
Trong moi chu ky co sau to hop SCR dan dien theo thd tii la: Ti-T2-T3 t 

T m m rp rp rp rn m rn rprprprprprn 

2-13-14. 1 3* 1 4- i 5 > I4-I5-I6. I5-I6-I1. ie-ii -12 
Phan tich tren ducfng bieu diin dien ap ba pha cap cho tai (hinh 5 . 10 ), 
trong then diem co difcfng gach cbeo thi c£c SCR dan dien la T1-T2-T3. Cac 
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cuon day cua ba pha se ditoc no'i nhif trong hinh 5 . 9 a. Bien ap tren pha A 
va pha B la + 1 / 3 U, dien ap tren pha C la - 2 / 3 U. 

O thcri diem tiep theo, T 4 se dtfOc kich dan, Ti bi ngat, cac SCR d&n 
dien la T2-T3-T4. Cac cuon day cua ba pha se dtfoc no'i nhp trong hinh 5 . 9 b. 
Bien ap tren pha B la + 2/3 U, dien ap tren pha C va pha A la -]/ 3 U. 

Tan so' cua dong dien xoay chi£u ba pha cap cho tai van diioc tinh theo 
cong thufc: 

/ = —(Tx: chu ky xung kich) 

6Tx 

Be thay doi dien ap ra cua tai, ngiicfi ta thay doi goc kich cho cau SCR 
nfin dien (I) se cho ra mdc dien ap mot chieu trung binh thay doi. 


- 59 - 



CHLfCfNG 6 


MACH CONVERTER 

§ 6.1- DAI CtfGNG 

Hau het cac nhh may cong nghiep quy mo ldn deu co tram phan 
phoi dien trung ap/ha ap. Trong cac tram phan phoi nay, viec dieu khien 
dong nght cac CB trung the, CB ha the, cung nhq cac mach dieu khien, 
bao ve, bao hieu ... deu dung nguon dien mot chieu. 

Nguon dien mot chieu thong dung ditqc dung trong cac tram phan 
phoi la cac bo ftc-quy hay cac bo pin Nicken Cadmium 12V hay 24 V. Mot 
so dong ccr DC dung de dieu khien dong nght cac CB, cac mach do lufrng, 
bao ve, bao hieu ... can nguon mot chieu dien ap cao (Td: 100 VDC). 

TO yeu c 4 u thqc te tren, trong cac tram phan phoi dien thiibng co 
mach Converter va mach nap ac-quy tq dong. 

Mach Converter co chufc nang doi th nguon mot chieu dien ap thap ra 
nguon mot chieu dien ap cao (DC to DC). Thi du: tit 12VDC ra 100VDC. 

Hirth 6.1 cho thay cac khoi chufc nang trong mach Converter. 



thap cao 


H inh 6.1 : So do khoi mach Converter 


Mach nap hc-quy tq dong lay dien ap xoay chilu cua lifdi ha ap qua 
mach giam ap, nSn dien va nap vao Sc-quy de tao nguon mot chiiu dq 
phong. Khi chua dong dien trung ap hay ha ap thi cac mach dieu khien, 
do lufcfng, bao ve ... dung nguon mot chieu ke tren van hoat dong binh 
thuong. 


- 60 - 






Sau mot thcni gian cung cap dien cho tai, dien ap cua nguon mot 
chieu giam, mach se tit dong nap dien bo sung vao nguon, khi nguon doqc 
nap day manh se to dong ngfit. 

Trong chi/ong nay se gicri thieu cac loai mach Converter thong dung 
va cac loai mach nap dien cho &c-quy tit dong thitcmg dung trong cac he 
thong dieu khien ciia tram dien. 

§ 6.2- MACH CONVERTER DUNG SCR 
1. S d do 



2. Nguyen ly 

Nguon mot chieu la Sc-quy 12 V se cap dong cho cuon sor cap cua 
bien ap. Ti va T2 la hai SCR dung de dieu khien dong qua cuon sof cap 
theo hai chieu ngifqc nhau va luan phien. 

Hai transistor T3-T4 la mach dao dong da hai phi on tao ra xung 
vuong de luan phien kich cOc G cua T1-T2- 

Tu C la tu dien chuyen mach se nap va xa dien de lam ngitog T r T2. 

Gia thiet T3 cho ra xung vuong kich cqc Gi lam Ti ddn, dong tit 
nguon doong qua cuon so cap ti i O sang A se cam dng sang cuon thuf cap. 
Do nguyen ly ciia bien ap tit ngau cuon so cap OB cung cam dng va cho ra 
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dien ap V AB = 2 Vn<\ dien ip niy se nap vao tu C theo hodng B difong - A 
am nhd hinh ve. 

Khi T4 cho ra xung vuong kich cqc G2 lam T2 dan, tu C se xa dien 
lam phan cdc ngUpc T L nen Ti ngutig. Bay gib co dong td nguon duong qua 
cuon so cap td O sang B cung se cam ufng sang cuon thb cap. Trufbng hop 
nay cuon so cap AO cung cam ufng va cho ra dien ap Vab = 2 Vdc va dien 
ap nay se nap van tu C theo chidu A duong B am ngdpc lai vdi hinh ve. 

Hai trdbng hop dong dien qua cuon so cap co chieu ngdpc nhau nen 
dien ap cam ufng tren cuon thuf cap se la hai ban ky ngdpc pha. Tin so cua 
dong dien xoay chieu ra d thb cap chinh la tan so ciia mach dao dong da 
hai T ; ,-T 4 . 

§ 6.3- MACH CONVERTER DUNG TRANSISTOR 
1. Mach Converter dung mot transistor 



Trong so do hinh 6 . 3 , nguon +Vdc thifdng co tri so" thap (12V hay 
24 V). Mach dieu khien thdbng la mach dao dong tao xung vuong de dieu 
khien phan cdc cho transistor cong suat. Dong dien Ic qua cuon so cap la 


dong dien xoay chieu co tan so theo tan so cua tin hieu dieu khien. 


Bien ap T la bo tang ap nen co so vong day thuf cap ldn hon d so 
cap nhieu lan. Dien ap xoay chieu ra d thd cap se co tri so cao hon nguon 





ciing cap phia so cap, qua mach nfin dien, loc dien se cho ra nguon mot 
chieu dien ap cao. 

Neu mach dieu khien cho ra tin hieu tan so cao thi dien trof R trong 
mach loc co the thay bang cuon cam L, viec loc dien se co hieu qua cao 
hon. 

Do tinh phan khang cua cuon day scf cap, nen tin hieu Amu khien co 
dang hinh vuong thi dong Ic qua cuon so cap se co dang hinh thang. 

Mach di§u khien cung co the la mach dao dong hinh sin, luc do 
dong Ic qua cuon so cap cung co dang hinh sin nhimg bi lech pha. 


2. Mach Converter dung hai transistor vefi nguon defn 

+Vnc 

t 



Hinh 6A 


Mach Converter hmh 6.4 con ditoc goi la mach Push-Pull Converter 
(mach Converter day keo). 

Hai transistor cong suat T1-T2 ditcfc rap doi xumg, hai epe C noi vao 
hai dau ngoai cua cuon so cap co diem gitifa, diem giufa noi vao ngudn mot 
chieu diftfng. 

Tin hieu dieu khien dita vao hai ciic B cua hai transistor la hai tin 
hieu dao pha nhau. Khi cue Bi nhan dien ap mdc cao lam Ti dan, dong Ici 
qua cuon so cap tif O den A. Luc do, cite B2 nhan dien ap mure thap lam T2 
ngUng. 
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Khi cpc Bi nhan dien ap rmlc trmp thi Ti ngong. Luc do, ci ic B 2 
nhan dien ap mufc cao Tj c 55 r., ding qua cuon so cap tir O den B 
(docrng rbi net). 

NhO vay, hai transistor Ti va T 2 se luan phien d&n dien khi cpc B 
nhan dien ap mile cao. Dong dien Ici va Ic2 chay ngOpc chieu nhau trong 
cuon so cap, nen khi cam ling sang cuon thil cap se cho ra hai ban ky 
ngOpc pha nhau. 


Dien ap xoay chieu ra d thil cap se tuy thuoc mile dien ap mot chieu 
cr so cap va tuy thuoc ti le so vong day d so cap va thil cap. Tan so dong 
dien ra chinh la tan so cua mach tao xung dieu khien. 


Diod va D 4 ghep song song, ngopc chieu vdi mol noi CE cua hai 
transistor co tac dung noi tat dien ap ngOpc do cuon day cuon so cap to 
cam ilng khi bi mat dien dpt ngot, de bao ve hai transistor tranh bi danh 
thung, > 


Diod D1-D2 la mach n&n dien toan ky de doi dien ap xoay chieu or 
thil cap thanh nguon mot chieu cap cho tai. Hai tu C1-C2 la tu loc nguon, 
neu dong dien xoay chieu ra co tan so cao thi hai tu nay co the chon tri so" 
dien dung nho theo cong thile: (xem giao trinh Mach toong to) 


C = 


I2 


V R - f 


I 2 : dong dien tai 
Vr : dien ap gpn song 
f : tan so" gpn song 


3. Mach Converter dung hai transistor vdi nguon doi xtfng 


Trong so do hinh 7.5 dung nguon doi xufng ±Vdc va hai transistor 
cong suat la hai transistor khac loai, Ti loai NPN, T2 loai PNP. Cach rap 
nay goi la mach khuech dai rap kieu bo phu. 


Dieu kien cua mach khuech dai bo phu la: 


- Ti va T-2 phai co cung cong suat epe dai P max . 


- Ti va T2 phai co cung do khuech dai dong dien p. 

- T] va T 2 phai dope che tao cung chat ban dan silicium 


- Ti la loai NPN, T 2 la loai PNP. 
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+Vdc 



Biem giifa cua hai nguon doi xufng durpc noi mass nen c6 dien ap OV. 
Cuon so cap co mot dau noi mass, dau con lai noi vao tu C cf ngo ra. 

Hai transistor T } va T-i diTofc rap kieu C chung nen co ngo ra \k ciic 
E. 0 trang thai tinh hai cute E co dien ap OV (nhimg khong phai la mass) 
nen khong co dong dien qua cuon scf cap. Tu C duforc noi giufa ngo ra va 
cuon so cap co tac dung each ly dien ap mot chi&u giufa hai cytc E va cuon 
scf cap de tranh hut cuon scf cap trong trufemg hofp mach bi hit, hai 
transistor mat doi xufng, dien ap cua hai cute E khac OV. 

Mach dieu khien la mach tao xung vuong doi xufng ve thdi gian va 
doi xufng ve bien do. Hinh 6.6 cho thay dang xung vuong do mach dieu 
khien tao ra. 


Ta co: tu = tu 

T = t« + tu 
Von = -Vql 


Vo 



tlT t L 


Hinh 6.6 : Xung vuong doi xiLng 
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Khi mach dieu khien cho ra xung vuong doong vdi mufc dien ap Voh 
thi Ti loai NPN duoc phan cOc thuan se din dien cho ra dong dien Ici, la 
dong dien lay ttf nguon ditong +Vdc (doing lien net). Khi mach dieu khien 
cho ra xung vuong dm vdri mile dien dp Vol thi T2 loai PNP se din dien 
cho ra dong Ic2, II dong dien lay tir nguon am -Vdc (doing rofi net). 

Hai ding dien Ici vl Ic2 la hai dong dien chay luan phien va ngupc 
chieu nhau trong cuon scf cap cua biin ap. Khi cam ling sang cuon thd cap 
se cho ra hai ban ky lien tiep dao pha nhau. 

Hai diod Di va D2 la mach nln dien toan ky de doi ra nguon mot 
chieu co dien ap cao hon nguon ±Vqc 6 so cap. 

§ 6.4- MACH CONVERTER DUNG CAU TRANSISTOR 

Doi vdi cac mach Converter cong suat ldn tren lkW, neu chi dung 
nguln don va bien ap co cuon so cap hai chau, ngifdi ta dung mach 
converter co 4 transistor, goi II cau transistor. 

Mach Converter dung 4 transistor c6 the thife hien theo hai each sau: 

- Bon transistor cung II loai NPN (hinh 6 . 7 ) 

- Hai transistor loai NPN vl hai transistor loai PNP (hinh 6.8) 

1. Mach Converter dung 4 transistor NPN 





Trong so do hinh 6 . 7 , bon transistor difpc rap theo kieu hinh cau 
doi xdng cimg la loai NPN. Cac diem A-B-C-D nhan xung kfch tif mach 
dieu khien. 

Mach dieu khien cho ra xung kich tuan tU theo nguyen ly sau: 

• Khi diem A co dien ap mufc cao (Va > Vm) lam T 4 dan thi diem B 
co dien ap mufc thap (Vb = Vn) lam T2 ngifng. Bong thdi luc do, diem D co 
dien ap mufc thap (Vo = OV) lam T4 ngifng thi diem C co dien ap mufc cao 
(Vc > OV) lam T3 din. Dong dien tif nguon +Vnc qua Ti, qua tu Co, cuon so 
cap cua bien ap roi qua T3 xuong mass. 

• Khi diem A co dien ap mufc thap (Va = Vm) lam Ta ngifng thi diem B 
co dien ap mufc cao (Vb > Vn) lam T2 dan. Bong thbi luc do, diem D co dien 
ap mufc cao (Vo > OV) lam T4 din thi diem C co dien ap mufc thap (Vc = OV) 
lam T 4 ngifng. Dong dien tif nguon +Voc qua T2, qua cuon so cap cua bien 
ap theo chieu ngirpc lai, qua tu Co roi qua T 4 xuong mass. 

Nhif vay, d hai trang thai tren, dong dien qua cuon so cap co chieu 
ngifpc nhau nen khi cam ufng sang thuf cap se cho ra hai ban ky ngifqc pha 
nhau. Chieu dong dien tren so do hinh 6.7 la trang thai Ti va T3 dan 
dien. Tu dien Co la tu dien loai khong co cifc tinh (non-polar). 

Dong dien xoay chieu ra d thuf cap co tan so’ bang tin so' cua mach 
tao xung kich. 

Hai diod D5-D6 d thur cap la mach nln dien toan ky ket hop mach 
loc dien LC de doi trcr lai thanh nguon mot chieu cho tai. 

Tu dien Co co tac dung each ly dien ap mot chieu giufa hai diem M 
va N de tranh trifcfng hop Vm * Vn se co dong dien mot chieu qua cuon so 
cap, co the lam hif cuon day so cap cua bien ap. 
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2. Mach Converter dung 2 transistor NPN va 2 transistor PNP 



Trong scf do mach Converter hinh 6.8, T1-T4 va T2-T3 la hai cap 
transistor rap kieu bo phu. Vdi each thiet ke nly, mure dien ap xung kfch 
cho ci/c B cua cac transistor se chi so vdi dien ap Vm va Vn chd khong so 
vdi mass. 

Khi diem A co Va > Vm thi diem D co Vd = Vm, Ti din, T4 ngtfng. 
Bong thefi luc do, diem B co V B = Vn thi diem C co Vc < Vn, ngtfng, T. t 
din. Dong dien se tit nguon +Vnc qua Ti qua tu Co, qua cuon so cap va T ;) 
xuong mass. 

Khi diem A co V A = V M thi dilm D co Vn < Vm, Ti ngimg, T4 din. 
Bong thefi luc do, diem B co V B > Vn thi diem C co Vc = Vn, T2 din, T ;1 
ngtfng. Dong dien se ti/ nguon +Vdc qua T2, qua cuon so cap, qua tu Co va 
T 4 xuong mass. 

Nhif vay, mach co nguyen ly giohg nhtf so d6 hinh 6.7 nhi/ng khac 
ve each cho dien ap xung kich vao ctfc B cua cac transistor. 
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Hlnh 6. 9: Dang xung kick vao 
cUc B ciia cac transistor. 


Va > Vm => Ti dan 
V A = V M => Ti ngifng 


V B = V N T 2 ngifng 
Vb > V N => T 2 din 


Vc < V N => T 3 din 
Vc = V N — T 3 ngufng 


V D = V M => T 4 ngitog 
Vd < Vm => T 4 dan 

ti: thcfi gian Tj - T 3 dan 
t 2 : thcfi gian T 2 - T 4 din 


H'mh 6.9 la dang xung kich dtfa den cut B ctia cac transistor of cac thdi 
diem de minh hoa nguyen ly cua mach. 


Cac diod Dj den D 4 ghep song song ngi/dc chieu vdi cac transistor 
de noi tit dien ap ngifpc do cuon scf cap bien ap tao ra, tranh htf cac 
transistor. 
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CHLfdNG 7 


MACH AVR TRONG NGUON 

XOAY CHIEU MOT PHA 

* 

§ 7.1- DAI CLfdNG 

Mot ngu6n dien co chat lucfng cao la nguon dien co cac thong so ky 
thuat on dinh va lien tuc. 

Cac thong so ky thuat dac trilng cua nguon dien xoay chieu cong 
nghiep la dien ap v& tan so, trong do dien ap la thong so quan trpng nhat. 

Liidi dien cong nghiep do bi phu thuoc vao nhibu yeu to nhu nguon 
phat dien (thuy dien, nhiet dien hay diesel ... ), phu tai thay doi, tinh chat 
cua phu tai, chieu dai day dan nen thucmg li/di dien cong nghiep co dien 
ap khong on dinh. Bieu nay anh hufdng den tinh trang lam viec cua thiet 
bi cong nghiep, tubi tho cua thiet bi dien - dien ttf va nhieu triicfng hop 
anh hirdng den chat liTtfng san pham cua cac nha may, xi nghiep cong 
nghiep. Be co nguon dien cong nghiep vdi dien ap on dinh, ngiidi ta dung 
mach AVR lam nhiem vu bn dinh dien ap tii dong. 

AVR la chOr viet tbt bdi Automatic Voltage Regulator (bo bn dinh 
dien ap to dong). 

NgiJcri ta chia lam hai loai AVR chi'nh la: 

- AVR trong nguon xoay chieu mot pha (lay tit lifdi c6ng nghiep) 

- AVR trong mdy phdt xoay chieu ba pha. 

Trong cdc mach AVR mot pha, tuy nguy&n ly c6 c&c loai AVR sau: 

- mach AVR dung bien dp tu ngau dieu khien bdng d<)ng co 

- mach AVR kilu bn ap sit ti/. 
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§ 7.2- MACH AVR M(>T PHA DUNG BIEN AP TI/ NGAU 

1) Nguy£n tfic - Mach cdng suat 

Bo bien ap co ti so" dien dp ti le thudn vdi so" vong day quan tren so 
cap vd thtf cap theo cong thurc: ^ ^ 

Va = 

trong do, Vi - Ni la dien ap va so vong ddy tren cupn so cd'p, V 2 - N 2 la 
dien dp va so" vong day tren cupn thtf cap. 

Suy ra : V 2 = Vj . 

Nj 

Be dien ap ra V 2 co tri so' khdng doi (dien ap on dinh), thi cuon day 
thU cap N 2 phai co so vong day khong thay doi. Khi dien ap vdo V) bi 
thay doi, cuon day so cap Ni phai co so' vbng day thay doi theo cung ti le 
vOi mite thay doi cua Vi. 

Thi du : Bien dp Vt tdng 10 % thi cuon day Ni cung phai tdng 10 % so 
vong day. Nhu vay, gia tri dipn dp ra V 2 se dupe on dinh. 

Hien nay, cac bp AVR mot pha trong dan dung cung nhu cong nghiep 
thuPng dung bien dp tu ngdu co con trupt de thay doi so vong day so cap. 
Be keo con trupt, ngudi ta dung mot dong co DC cong suat nho, dupe dieu 
khien bdi mach dien td kiem tra dien dp ra d thU cap. 



Hinh 7 . 1 : Mach cong sudt trong bo AVR m 6 t pha 
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O ngo vao co CB bao ve qua tai loai mot cifc. Cong-tac S cf vi tri 1 
neu nguon AC vao la 220 V, cf vi tri 2 neu nguon AC vao la 110 V. Ngu6n 
220 V co mere dien ap dao dong cho phep trong khoang 160 V 4- 280 V. 
Nguon 110V co mufc dien ap dao dong cho phep trong khoang 50 V 4 170 V. 

Dong ccf DC loai cong suat nho dung de keo con truqt bang day cu- 
roa hay cac banh xe truyen dong. So' vong day con trifqt co the thay doi 
ufng vdi mufc dien the dao dong la ± 60 V. 

Cuon thuf cap 110V va 220V de cap nguon cho tai co so' vong day 
khong dcii. 

2) Mach dieu khien trong AVR cua Dai loan 



Hinh 7 . 2 : Mach dieu khien AVR cua Dai loan 

Cuon scr cap Li cua bien ap trong mach dieu khien nhan nguon 110V 
th ngo ra cua bien ap to ngau. Cuon thuf cap L2 cho ra 30 V qua mach nan 
dien, loc dien cho ra ngubn mot chieu khong on ap +Vce khoang 45 V. 
Cuon thuf cap L 3 cho ra 12 V qua mach nan dien tSng doi dien ap kieu 
Latour cho ra hai nguon doi xufng ± V = ± 15 V. 
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Litii y : Diem OV cua hai nguon doi xdng la diem gida cua hai tu 220 pF. 
Diem OV nay each ly vdi diem mass cua nguon +Vrc = 45V. 

Tu loc cua nguon +Vcc co tri so" nho 100 pF de dien ap tren tu dap 
dng nhanh theo sir bien thien dien ap cua dien ap xoay chieu 6 scf cap. 

Nguon +Vcc qua cau phan ap lk£) - 500Q va 3kQ de lay dien ap miu 
V s (sample voltage) phan ede cho cOc B cua hai transistor. Dong thbi, 
nguon +Vcc qua cau phan ap l, 8 kQ va diod Zener 30V de tao dien ap 
chua’n Vr (reference voltage) cap cho cifc E cua hai transistor. 

Ta co : V R = V z = 30V 

nen Vei = Vf .2 = 30V 

Hai transistor T,—'T 2 la hai transistor khac loai rap kieu bo phu nen 
duqc phan ede cho cite B bang hai mdc dien ap khac nhau. Binh thtfdng, 
bien tref 500£1 doqc chinh sao cho dien ap mau la: 

V s , = V B1 = 30,5 V 

Vs 2 = Vb 2 - 29,5V 

Nho vay, hai transistor dupe phan cUc vdi mure dien ap la: 

Vbbi = +0,5V (loai NPN) 

Vb E2 = -0,5V (loai PNP) 

Do hai transistor deu la loai silicium nen vdi mdc phan ede nay ca 
hai deu ngdng din. 

Cdc C, ddpc noi den nguon +V = +15V, cUc C 2 dupe noi den nguon am 

-V = -15V. Binh thudng hai transistor ngdng din nen khong co dong I C i 
hay Ic 2 qua dong co DC (luc do con trdpt dang nim or vi tri thich hop vdi 
dien ap cua lurdri dien vao so cap bien ap td ngiu). 

Khi dien ap lddi dien tang len se lam tang ap mau Vs, va Vs 2 - Gia sd 
dien ap miu tang len Vsi = 30,7V va Vs 2 = 29,7V. Luc do, dien ap chuan 6 
cue E vin la 30V nen T, co Vrei = 0,7V -» T, dan dien, T 2 co Vbe 2 = - 0 , 3 V 
-> T 2 ngung dan. 
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Dong dien Ici tC/ nguon doong +V = +15V qua Ti roi qua dong co theo 
chieu tir tren xuong, trdr ve diem giffa OV cua hai nguon doi xdng, se lam 
dong co quay keo con troqt theo chieu lam tang so" vong day so cap ciia 
bien ap to ngau. 


Khi cuon so cap c6 so v6ng day toong dng vdi dien ap lodi dien thi 
di§n ap d hai ngd ra trd lai gia tri danh dinh 110V vd 220V, dien ap mau 
se trd lai gia tri binh thucrng la Vsi = 30,5V vd Vs 2 = 29.5V. 


Toong to va ngOOc lai, khi dien dp lOori dien giam xuong se la giam 
dien dp mdu Vsi va Vs 2 . Gia stf dien dp mdu giam xuong Vsi = 30,3V va 
Vs 2 = 29,3V. Luc do, dien dp chuan d cpc E vdn la 30V nen Ti c 6 Vbei = 
0,3V -» Ti ngong ddn, T 2 co Vbe 2 = -0,7V -> T 2 ddn dien. 

Dong dien Ic 2 tif diem giOa 0V cua hai nguon doi xOng qua dong co 
theo chieu tO dodi len roi qua T 2 trd ve nguon am -V = -15V, se lam dong 
co quay keo con troqt theo chieu ngoqc lai lam giam so vong day so cap 
cua bien dp to ngdu. 


Trong so do hinh 7.2, dong Ibi va Ici co diJdng lien ndt, dong Ib 2 va 
Ic 2 co difdng rdi net. 

Dong Im va Ib 2 doqc cap td nguon +Vcc = 45V so vdi diem mass. 
Dong Ici va Ic 2 doqc cap td nguon ± V = ±15V so vdi diem gida 0V cua hai 
nguon doi xufng. Do hai nguon each ly nhau nhdng dong Ici-Ic 2 bi dieu 
khien bdi dong Ibi-Ib 2 nen dong co DC loai 12V khong bi anh hddng bdi 
dien ap chuan Vr = 30V (do Zener ghim dp). 

Trddng hop dien dp lodi tdng (hay giam) qua gidi han cho phdp, thi 
con trdqt se bi dong co keo de len cong tdc gidi han Si (hay S 2 ), dd cdt 
nguon ±V cap cho transistor Ti (hay T 2 ), transistor ngtfng dan, dong cO 
nghng quay tranh bi qua tai do ket co. 

3) Mach dieu khien dung transistor cua AVR Vi$t Nam 

Mach dieu khien AVR trong so do hinh 7.3 dung tat cd 12 transistor 
trong d6 cd 8 transistor tti Ti den Tg Id loai transistor edng sudt nhd (ma 
hi^u C828) va 4 transistor tti T 9 den T 12 Id loai transistor edng sudt trung 
binh (ma hieu D468). 
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Led 2 




Mach nay lam viec theo nguyen ly sau: 

Dien ap 110V lay t ii ngo ra cua bien ap tp ng§u de cap cho bien ap 
dieu khien. Dien ap 12 V doi xuTng & thuf cap qua mach n&n toan ky, loc 
dien, cho ra dien ap mot chieu +Vi ~ 17 V. Diod Zener Z tao ra nguon on 
ap +V 2 = 9 V. Dien ap +Vi de cap cho cac transistor cong suat T 9 den T 12 , 
dien ap on dinh +V 2 de cap cho cac transistor khuech dai DC t \J Ti den Ts. 

Cau phan ap 22 kQ va bien trd lOkQ la mach lay dien ap m&u Vs de 
phan cpc cho cpc Cau phan ap gom hai dien trd lOkQ de tao dien ap 
chuan Vr = 4 , 5 V phan cpc cho cpc B 2 . Bien trd Vr dupe ehinh sao cho ludi 
co dien ap danh dinh 220V (hay 110V) thi Vs = Vr = 4 , 5 V. 

Hai transistor Ti va T 2 la mach khuech dai vi sai de so sanh sp sai 
biet gitfa hai dien ap Vs va Vr. Dien ap ra cua mach khuech dai vi sai Vci 
dung de dieu khien T 5 - T fi , Vc 2 dung de dieu khien T3 - TV 

Cac transisto T3-T4 va T5— Tg la hai c&p transistor khuech dai trung 
gian rap doi xufng nhau. Cap transistor T3-T4 dieu khien transistor thue 
T 7 (T 7 rap kieu khuech dai dao pha vi co Rc? = Ret = 1,5 kQ). Dien ap Vq 7 
va Ve? se dieu khien hai transistor cong suat T9—T10 chay ngupc trang 
thai nhau, khi T y din thi T10 ngUng va ngupc lai. 

Tirang tp, cap transistor Ts-Tg dieu khien transistor thuc T« (T« 
cung la transistor khuech dai dao pha). Dien ap Vch va Veh se dieu khien 
hai transistor cong suat Tn-Tia chay ngUpc trang thai nhau, khi Tn dan 
thi T12 ngUng va ngupc lai. 

Diem giufa A cua T9-T10 va diem giua B cua T11-T12 noi vao hai dau 
cua mot dong co DC cong suat nho. Dong co DC nay se keo con triipt de 
lam thay doi so vong day so cap cua bien ap tp ngau. 

Mach dieu khien hinh 7.3 se lam viec theo nguyen ly sau: 

+ Khi dien ap ludi vao bien ap tp ngau t£ng se lam dien ap ra tai 
tang. Luc do, dien ap cap cho mach dilu khien cung tang nen Vs tang. 
Dieu nay lam Ti dan manh va T 2 din yeu (theo nguyen ly khuech dai vi 
sai) ==> Vci giam va Vc 2 t&ng. 
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Khi Vci giam lam T5 dan yeu hon, Tg din manh hon se dieu khien 
Ta ngimg dan. Do T« la transistor dao pha nen khi Ta ngufng se tang phan 
cpc Tn lam T11 dan bao hoa va T12 mat phan cut nen T12 ngung dan. 

Dong thPi, khi V C 2 tang lam T3 din manh hon, T 4 dan yeu hon se 
dieu khien T7 din bao hda. Do Ty la transistor dao pha nen khi T7 dSn 
bao hoa se giam phan cue To lam T9 ngung din va T] 0 dope tang phan cpc 
nen Tm dhn bao hoa . 

Nhu vay, cap transistor cong suat tren chi co T10 dan, cap transistor 
cong suat duPi chi co Tn dan. Dong dien se di tP nguon +V X qua Tn, qua 
dong co theo chieu tP dupi len roi qua T X o xuong mass. Dong co DC se 
quay keo con trupt theo chieu lam t&ng so vong day so cap cua bien ap tp 
ngau, thich hpp vPi mPc dien ap luPi dang tang. Luc do, diem B co dien ap 
cao, led 2 sang. 

+ Khi dien ap luPi giam, vPi suy luan ngupc lai, ta se thay transistor 
Tio dan bao hoa . T 1X ngPng. Dong thPi, transistor Tg ddn bao hoa . Ti 0 
ngOng. 


Bay giP dong dien se di tP nguon +Vi qua T9, qua dong co theo 
chieu tP tren xuong roi qua T12 xuong mass. Dong co DC se keo con trUpt 
lam giam so' vong day so cap, thich hpp vPi mure dien ap luPi dang giam. 
Luc do, diem A co dien ap cao, led 1 sang. 

+ Khi con trupt da dope keo den vi tP tPOng Png vPi dien ap lpPi thi 
cac transistor cong suat dan dien rat yeu. Diem A va diem B se co dien ap 
bSng nhau nen khong co dong dien qua dong co, luc do hai led se sang 
mP. 
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4) Mach dieu khien dung IC ciia AVR Vi£t Nam 


a) Sd do: 



Hlnh 7 . 4 a: Khoi nguon 



Hinh 7 Ab : Mach dieu khien dong ca keo con tri/at 
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b) Nguyen ly 


So do hinh 7 . 4 a la khoi nguon dung bien dp Tr de doi tit dien ap ra 
220V cua bien ap cong suat xuong 12 V trtfbc khi n&n dien. Diod D1-D3 la 
mach ndn ban ky dtftfng d diem A cho ra nguon +Vi. Diod D2-D4 la mach 
ndn bdn ky difotng or diem B cho ra nguon +V2. Mach on ap dung IC 7812 
de cho ra nguon 12V on dinh cap cho IC khuech dai cong suat BA 6208 . 

Nguon khong on ap +V2 qua cdu phan ap 5600 -Zener Zi va Z2 de 
tao nguon 12V on dinh cap cho IC LM 324 , dong thbi tao ap chuan Vr = 6V 
(tren Z2) de diia vao hai ngo dao (I n ) cua OP-AMP (1) va OP-AMP ( 2 ). 

Cung tir nguon khong on ap +V2, qua cau phan ap 18 kQ, bien tror 
lOkQ, 330 kC 2 va 8 , 2 kQ de lay dien ap mdu Vs dtfa vao hai ng 5 khong dao 
(I n + ) cua OP-AMP (1) va OP-AMP (2). Bien trot lOkO ditqc chinh sao cho 
khi ludi co dien ap danh dinh thi Vs = Vr = 6V. Luc do, OP-AMP (1) va 
OP-AMP ( 2 ) la hai mach so sanh se co trang thai can bdng. 

Trong thdc te, rat kho co trang thai can bdng ma dien ap mau Vs se 
dao dong chung quanh mufc dien ap chuan 6V. Hai dien trd 1MQ la dien 
tror hoi tiep diiofng de tao trang thai duft khoat cho mach khuech dai so 
sanh. 


Dien ap ra cua OP-AMP (1) va ( 2 ) lai ditdc dita vao OP-AMP ( 3 ) va 
( 4 ) de cung so sanh vdi mdc dien ap chuan Vr = 6V. Bay gicf, OP-AMP ( 3 ) 
la mach khuech dai khong dao (dien dp vao ngo I n + ), OP-AMP ( 4 ) la mach 
khuech dai dao (dien ap vao ngo I n ‘). 

Cac OP-AMP chung trong IC LM 324 se lam viec theo cac trang thai 

sau: 


- Neu dien ap lvldi tdng Vs > Vr OP-AMP (1) va (2) bao hoa am 
(vi V in - > V in + ) => dien dp ra V 0 i = 0V, V 02 = 0V. Luc do, OP-AMP ( 3 ) 
khuech dai khong dao nen V03 = 0 V, OP-AMP ( 4 ) khuech dai dao nen V04 
= 12V. Hai dien ap V03 va V04 dieu khien IC cong suat BA 6208 cho ra 
dien ap chan 7 = 0V, chan 8 = 12 V => dong cct M quay keo con triicft lam 
tdng so vong day set cap bien ap tu ngdu. 

- Neu dien ap Iddi giam => Vs < Vr => OP-AMP (1) va ( 2 ) bao hoa 
diictng (vi V jn + > V in ) => V 01 = +12V, V 02 = + 12 V. Luc do, OP-AMP ( 3 ) va 
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( 4 ) doi trang thai V03 = + 12 V, V04 = OV. IC cong suat BA 6208 dupe 
dieu khien nguqc lai v> '•bn ra dien ap chan 7 = 12 V, chan 8 = OV => 
dong c a M quay nguoc lai keo con trUpt lam giam so" vong day so cap cua 
bien ap tur ngau. 

Si va S2 la hai cong tac gidi han dau cuoi cua con trUpt. 

§7.3- MACH AVR KIEU ON AP SAT Tl/ 

1) Mach cong suat 

Mach cong suat gom hai bien ap TRi va TR 2 . Bien ap TRi co cuon 
day L|, tac dung nhu mot cuon chan co cam khang Xl dupe thay doi theo 
dong phan cut mot chieu cua loi s&t til di vao cuon day L 5 . 

Cuon day Li dupe chia thanh hai cuon doi xtfng quan tren hai true 
ngoai cua loi sSt til. Cuon day L 5 dupe quan tren true giufa cua loi s&t til. 
Hai nufa cuon Li dupe quan thco chieu sao cho tuf trUcrng do no tao ra 
ngupc chieu nhau tren tru giufa cua loi s&t. Nhu vay, dien dp cam ufng tren 
cuon L5 la OV. 

Cuon day Li noi tiep vdri cuon sof cap cua bien ap tp ngdu TR2. So 
vong day til A den N tuemg umg vdi dien ap 150 V. Cac dau day 100V-110V 
va 220V dung de cap cho cac phu tai co cac dien ap khac nhau. 


Bien ap TRo con co cuon thuf cap Lg de lay dien ap mau dua vao mach 
dmu khien dien tu. Cuon thuf cap L 4 lay dien ap cam ufng dUa ve noi tiep 
vdi cuon L;i, de tao dien ap AC cap cho cau diot ndn dien Bi, tao dong 
dien mot chieu phan cue cho loi sdt tit cua bien ap TRi. Dong dien mot 
chieu phan cUc nay se qua cuon L 5 va dupe dieu khien beri hai transistor 
T1-T2 rap Darlington. 


2) Mach dieu khien - Nguyen ly 


Mach dieu khien b§t dau tir cuon thuf cap L6, lay dien ap cam dng cua 
TR de tao nguon mot chi 4 u 12 V, sau mach n&n dien bkng cau diod B2. 
Dien ap +12V qua cau phan ap Z r P-Ri de lay dien ap mau V s dua vao ngo 
I ri - cua OP-AMP, dong thdi qua diod Di de each ly, loc dien vao tao dien ap 
chuan Vr va dua vao ngo I T C nher cau phan ap co Zener Z 2 - 5 , 6 V. Ngo ra 
cua OP-AMP dieu khien phan cue cho Tr T 2 rap kieu Darlington. 
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Nguyen ly mach tp dong on ap nhP sau: 

Bien trd P dope chinh sao cho Vs < Vr de ngo ra cua OP-AMP co dien 
ap duong 1 , 4 V, du de phan cpc cho Ti va T2 dan tao dong dien mot chieu 
Ic qua cuon L5, lam nhiem vu phan cpc cho loi sPt tP cua TRi sao cho cuon 
day Li giam dien ap khoang 60 V h- 70 V. Luc do, neu dien ap ludi la 220V 
thi qua cuon Li se giam 70 V, con lai tren cuon AN khoang 150 V. 

Khi dien ap liidi tang, dien ap ra tang, lam dien ap tren cuon Lr, 
tang. Luc do, dien ap mau Vs tang nen OP-AMP co mPc chenh lech ngo 
vao nho se lam dien ap ra phan cpc cho Ti- T2 giam. Dong dien Ic qua L 5 
giam, gia tri dien cam L] tang va dien ap giam tren Li tang len. NhP do, 
dien ap d&t vao cuon so cap TR2 giam xuo’ng mufc danh dinh la 150 V. 

Toong tp, ta co the suy luan ngirqc lai khi dien ap lodi giam. 

3) Mach bao vp qua ap va thap ap 

Mach bao ve qua ap va th&p ap dung chung nguPn 12V lay sau cau 
diot n 3 n dien B2 trong mach dieu khien. 

Cac transistor T1-T2 la mach Schmitt Trigger ket hop mach khuech 
dai dao T 4 lam nhiem vu phat hien qua ap. Hai transistor Tio-Tn la mach 
Schmitt Trigger lam nhiem vu phat hien thap ap. 

Khi loPi co mufc dien ap danh dinh, bien trd V R1 dope chinh sao cho 
Ti ngi/ng dan => T2 bao hoa => T3 ngimg din nen V r.i of mufc cao . bien 
trd Vr 2 dope chinh sao cho Thj bao hoa => Tn ngufng dan nen Vqi 1 cung d 
mufc cao . Luc do, Di va D2 ngifng d£n lam diem M co dien ap mPc cao de 
phan epe cho D3 va T 4 dPn bao hoa => Vc 4 co mPc thap (= 0 , 2 V). Nho 
vay, diod D1-D2 co chPc n&ng cua cong AND, diot D3 va T 4 la cong NOT 
ket hop lam chPc nang cua cong NAND. 


Khi T 4 bao hoa => T5 ngi/ng dSn Te bao hoa, T7 ngrfng dan (T 6 -Tt 
la mach Schmitt Trigger) => Tg bao hoa. Khi Tg bao hoa => Vcs = 0,2„V 
nen D 4 dPn lam dien ap diem O d mPc thap (Vo = 0 , 9 V ) nen D5-D7 va T9 
ngifng d&n, ro-le RY khong co dien va tiep diem K vdn dong. Tiep diem K 


la tiep diem no! tP diem N cua cuon thp cap bien ap TR2 ra tai (trong 


mach cong suat hinh 7 . 4 ). 
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Khi co hien tifOng qua ap, cac transistor T1-T2-T3 doi trang thai => 
Ti bao hoa, T2 ngdng, T3 bao hoa,Vc3 co mufc thap => Di d§n lam diem M 
co dien ap mere thap. Luc do, T4 ngdng => T5 dan. Do c6 tu C3 = 2200pF 
nap lam dien ap Vcs tang cham va sau thfri gian tr§ do tu nap thi T6-T7- 
T g doi trang thai => T 9 bao hoa, ro-le co dien lam hd tiep diem K de ngdt 
nguon cap cho tai. 


Khi co hien tddng thap ap, cac transistor Ti 0 -Tn doi trang thai => 
T10 ngdng dan, Tu bao hoa, Vcn co mdc thap => D2 dlin lam diem M co 
dien ap mdc thap. Cac transistor T 4 den T 9 se doi trang thdi giong nhd 
trddng hop tren, ro-le co dien lam hd tiep diem K de ngdt nguon cap cho 
tai. 


Khi dien ap vao va ra cua on ap trd lai binh thdcrng thi mach ng&t 
ngdng hoat dong, tiep diem K se dong lai va dien ap ra lai dddc cung cap 
binh thudng ma khong can tac dong ben ngoai cua ngddi suf dung. 

Tu 2200 j.iF co tac dung nhd mot mach trl, de mach khong tac dong 
khi co sd bien doi dien ap dang xung (xay ra trong thdi gian rat ngan). 

Mach bao ve qua dp-thap ap hinh 7.6 co the thay the bang OP-AMP 
de co so do don gian hon. So do nay se ddpc gidi thieu trong cac chdong 
sau. 
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CHlfCfNG 8 


MACH AVR TRONG MAY PHAT 

« 

XOAY CHIEU BA PHA 

§ 8.1- DAI CtftfNG 

May phat dien xoay chieu c6 stfc dien dong ra dupe tinh theo cong 

thufc: 

+ Sure dien dong tren mot doan day: 

ed = B m . 1 . v . sinoit 
+ Sufc dien dong tren mot vong day: 
e v = 2 . B m . 1 . v. sino>t 

+ Sure dien dong tren phan umg co N vong d§y: 
e = 2. B m . 1 . v. N. sincat => e = E m . sincot 
vPi E m = 2 B m . 1 . v. N 
trong do: 

- B m : cUPng dp tir trUPng cUc dai cua phan cam 

- 1 : chieu dai loi thep phan ttog 

- v : toe dp quay 

- N : so' vong day quan tren phan lirng 

Do 1 , v, N deu la hang so" nen de thay doi dupe stfc dien dong E nguPi 
ta thay doi cupng dp tU trUPng cue dai B m bang each thay doi dong dien 
kich ttf cap cho ph 4 n cam. 

Nguyen ly nay dupe ap dung de thUc hien viec tu dong on dinh dien 
ap trong cac may phat dien xoay chieu. 
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§ 8.2- S 6 DO KHOI MACH AVR 

Nguyen ly hoat dong ciia mach AVR theo sd do khoi hinh 8.1 nhif sau: 



Dien ap ra ciia may phat pha Li - L2 duroc dura vao khoi nguon (qua 
mach giam ap, niin dien, loc dien ) de tao nguon mot chieu, lam nguon 
nuoi cho cdc linh kien dien tuf. Mot phan dien ap nay duqc lay lam dien ap 
mdu Vg (sample) de the hien mile bien thien dien ap ciia lildi. Dong thcri, 
nguon mot chieu qua mach on ap de tao dien ap chuan V R (reference) lam 
co so cho viec so sanh mdc dien ap cua li/di vdi mure dien ap danh dinh. 
Binh thi/cmg chinh cho Vs = Vr. 

Mach khuech dai so sanh chinh la mach khuech dai vi sai, de khuech 
dai su sai biet dien ap giufa Vg va Vr , dieu khien dong dien ra lo ciia 
mach so sanh. Mach khuech dai so sanh lam viec theo nguyen ly sau: 

- Neu Vs = Vr thi dong dien lo co tri so khong doi theo thiet ke. 

- Neu Vs > V R (do dien ap lirth tang) thi dong dien lo se giam tri so' 
=> xung klch tre de giam dong klch tir If => B m giam. 

- Neu Vs < Vr (do dien ap hldi giam) thi dong dien Iq se tang tri sd 
=> xung klch sdm de tang dong klch tif If B m tang. 
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Dong dien ra Io cua mach khuech dai so sanh dung de dieu khien 
mach tao xung kfch. Mach tao xung kfch la mach dao dong tfch thoat, nap 
on dong, co dong bo (xem gido trinh “Ky thuat xung”). Xung kfch Vj do 
mach tao ra la xung nhon de kfch dieu khien cac SCR trong mach ndn 
dien cong suat. Thcfi diem xung kfch se tuy thuoc tri so" dong Io cua mach 
so sanh, neu dong Io giam se cho ra xung kfch tre hon, neu dong Io t&ng 
se cho ra xung kfch sdm hon. 


Mach dong bo dieu khien dong thcfi hai khoi nfin dien cong suat va 
mach tao xung kfch sao cho moi ban ky cua luori dien deu co xung kfch dau 
tien trong ban ky do se la xung kfch SCR. 

Mach ndn dien cong suat la mach doi tb nguon mot pha L3/N thanh 
dong dien mot chilu cap cho cuon kfch tif. Dong dien mot chieu nay co the 
thay doi difoc (de thay doi cifdng dp tfr trudng cifc dai B m ) qua cau diod c 6 
hai SCR de co the thay doi dong dien kfch tff bang each thay doi thofi 
diem tao xung kfch cho cac SCR. 


Mach hoi tiep lay mot phan dien ap ra Vo tren cuon kfch tif, tao 
thanh dien dp hoi tiep Vp difa ve dieu chinh lai do khuech cua mach 
khuech dai so sanh theo nguyen ly hoi tiep am nhu sau: 


+ Neu sufc dien dong ciia may phat tang —> dien ap raau Vs tdng 
dong I n giam => mach tao xung kfch tre => giam dong kfch ti/ vi Vo giam. 
Khi V o giam . mach hoi tiep se cho ra Vf tSne difa ve mach khuech dai so 
sanh de chong lai sif giam dong In, 


+ Neu Stic dien dong cua may phat giam =i> dien ap mau Vs giam => 
dong In tang => mach tao xung kfch sdm => tSng dong kfch tit vi Vo tdng. 
Khi Vo tdng , mach hoi tiep se cho ra Vp giam dtia ve mach khuech dai so 
sanh de chong lai sti tang dong I o. 

Mach hoi tiep co tdc dung trdnh hien ttJPng dien ap ra bi dao dong 
chung quanh dien ap danh dinh, khi co tac dong dieu chinh bdi mach 
AVR. 

§ 8.3- SO DO CHI TIET 


Dua vao s a d6 khoi hinh 8.1 va so do chi tiet hinh 8.2 ta co the xac 
dinh linh kien chinh cua cac khoi nhu sau: 

- Khoi nguon gom bien ap TR, diod Di - D2. 

- Mach lay ap mau Vs la cau phan ap co bien trd Vri = 5 kQ. 
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- Mach tao dp chuan Vr la cdu phdn ap c6 diod Zener Zi. 

- Mach khuech dai so sanh gom hai transistor Tj-T2- 

- Mach tao xung kich nap on dong gom T3-T4. 

- Mach dong bo gom diod Ds-Dg vd Zener Z 2 . 

- Mach n&n dien cong suat la cau diod D9-D10-SCR1-SCR2. 

- Mach hoi tiep lay dien ap bien thien tren cuon kich ti/ dua ve phan 
cue cho cue B cua Tj. 

1) Khoi nguon - Tao ap chuan - Lay ap mau 

Dien ap day gifla pha 1 va pha 2 qua bien ap TR* giam xuong 24 V 
doi xufng d thiJ cap. Diod D1-D2 nan toan ky roi loc dien nhcf tu Ci va C5. 

Tu Ci co cau phan ap R3-Z1 dS’ tao dien ap chuan Vr = 12V de phan 
cue cho cue Bi. 

Tu C5 co cau phan ap R11-R13-VR1 de chinh mile dien ap mdu Vs dua 
vao phan cUc cho cue B 2 . 

Dien ap mSu Vs se thay doi theo dien ap ra cua mdy phat, trong khi 
dien dp chuan Vr la hkng so nhof dac tinh cua diod Zener. 


2) Mach khuech dai so sanh 

Day la transistor rap kieu khuech dai vi sai, mach lam viec theo 
nguyen ly sau: , 

- Binh thudng, bien trd Vr! ducrc chinh sao cho Vs = Vr nen hai 
transistor c6 Vbi = Vb 2 va hai transistor Ti- T 2 chay nhu nhau. 

- Khi dien ap cua may phat tdng, dien ap mlu Vs tdng lam T 2 chay 
manh hcfn, ngiiqc lai Ti chay yeu hon binh thudng. Dong dien Ici chinh la 
dong dien ra Io ciia mach so sanh, dong dien ndy lai chinh la dong dien 
Ib 3 (vi Ici = Ib 3), nen khi Ti chay yeu se dieu khien T 3 trong mach tao 
xung chay yeu theo. 

- Khi dien ap cua may phat giam, dien dp mau Vs giam nen Vb 2 
giam lam T 2 chay yeu hon, nguoc lai Tj chay manh hon binh thudng. 
Dong dien Ici tang se dieu khien T3 trong mach tao xung chay manh theo. 


3) Mach tao xung kich 

Hai transistor T3 va T4 la mach dao dong tich thodt co tu C6 duqc nap 
on dong qua T3. 
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Hinh 8.2 : Mach AVR may phat 3 pha 










Transistor T3 loai PNP dugc dieu khien chay manh hay yen tuy theo 
dong dien ra cua T[ trong mach khuech dai so sanh. Khi Tj chay manh => 
T3 chay manh se cho dong dien ldn nap vko tu C. Ngifoc lai, khi Tj chay 
yeu T3 chay yeu se cho dong dien nho nap vko tu C. 

Dien ap nap dUcfc tren tu C tinh theo cong thutc: 

V - t 

v '»ap ~ q • 1 

Dien ap nay cap cho chc phat E cua T4 (la UJT), nen khi tu nap den 
dien ap dinh Vp thi T4 se cho ra xung kich do co hien ttfOng tai hap trong 
UJT (phan ly thuyet nay can xem lai trong giko trinh “Linh kien dieu 
khien - Dien mot chieu cong nghiep” va giao trinh “Ky thuat xung”). 

Nhif vay, ta co the tinh nguac lai thdi gian de tu C nap vk cho ra 

xung kich la: \7 

t = t n ap = -¥E- • C 
Inap 

Do tu C va dien ap Vp co tri so khong doi nen thdi gian nap se chi le 
thuoc vao Inap => t n ap tl le nghich vdi Inap . 

Dong dien nap ldn thi t n a P ngkn se cho ra xung kich sdm, dong dien 
nap nho thi t na p dai se cho ra xung kich tre. 

Xung kich la xung nhon ra d ciic Bi cua UJT (T4) difgc dha den kich 
cho hai cifc G cua SCRj va SCR2. 

4) Mach dong bo (xem giao trinh “Ky thuat xung”) 

Nguon xoay chieu giCfa pha L3 va day trung hoa N qua cau diod D5-D6 
-D9-D10 doi thanh nguon mot chieu khong loc. Hai dien trd R18-R19 ket hop 
diod Zener Z2 ( 18 V) lam mach giam ap va ckt ngon, gidi han dien ap mot 
chieu cap cho T3 va T4 d mufc toi da la 18 V. 

Dien ap mot chieu ckt ngon 18 V co dang nhu dirdng bieu dien hinh 
8 . 3 . Nguon dien ap nay duqc on ap trong tdng bkn ky cua dong dien xoay 
chieu. 

Nhif vay, d tifng ban ky tu Cg se nap qua transisto T3, va khi dat 
dien ap dinh cua UJT thi T4 cho ra xung kich dau tien, trong ban ky do, 
de kich dieu khien SCR1-SCR2. Moi ban ky deu co xung kich nen hai SCR 
se luan phien dan dien de cap dong kich tii cho cuon day phan cam. 
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V L : ndn toan ky khong loc 

V 2 : dien ap cat ngon de dieu khien dong bo 


Hinh 8 . 3 : Dang song nguon dong bo 

5) Mach nsin dien cong suat 

Cau diod D9-D10-SCR1-SCR2 doi td nguon xoay chiiu pha L3-N ra mot 
chieu de tao dong dien kich td Ip thay doi ddtfc. Dong kich td la nhdng 
ban ky ddong, lan l dpt qua SCR1-SCR2 xuong mass roi qua cuon kich td 
trdr ve nguon xoay chieu qua D9-D10. Nhd vay, dien ap tren cuon kich td so 
vdi mass la dien ap am. 

Diod D4 ghep song song cuon kich td co tac dung noi t 4 t dien ap 
ngddc do cuoc kich td tao ra, khi cuon day bi mat dien, tranh hd cac linh 
kien dien td trong mach. 

6) Mach hoi tiep 

Cau phan ap C11-R24-R25 lay mot phan dien ap am tren cuon kich td 
dua v 4 dieu chinh lai phan cue cho ede Bj. 

Mach lam viec theo nguyen ly hoi tiep am nhu sau: 

+ Neu dien ap ra cua may phat tang => dien ap mdu Vs tang => T 2 
chay manh, TS chav veu => T3 dan yeu => tu T6 nap cham xung kich tre 
—> dong dien kich td giam nen dien ap am tren cuon kich td giam (mdc 
dien ap am giam dUdc hieu la dien dp ra dupe tang len) => dien ap hoi 
tiep Vp t&ng len lam tdng phan ede T i chav manh hern. 

Nhu vay, mach hoi tiep co tac dung giam do nhay cua mach khuech 
dai so sanh. Bien trd V R2 dung de chinh mdc h6i tiep am. 


91 






7) Cac mach dieu khien phu khac 


a) Mach dieu chinh siic dien dpng ra cua may phat: 

Bie’n trof Vrj de chinh mufc dien ap mau Vs se lam thay doi she dien 
dong ra cua may phat. 


Khi chinh Vg _ giam (giam tri so Vri) => ddn yeu, Tj din manh => 
T 3 din manh => tu nap nhanh ^ xung kich sdm => tang dong kich tit 
=> t&ng citbng do tit tritdng circ dai B m => tang sure dien dong ra. 

Be tranh tritdng hpp dieu chinh Vs qua thap se lam sufc dien dong ra 
tang qua cao, ngitcfi ta dung diod D3 lay dien ap chuan Vr = 12V (do Zener 
Zi) giam qua D3 mufc dien ap Vd = 0,7V, noi vao ciic B2. 


Nhit vay, dien dp Vb 2 tile la dien ap mSu Vs se co gia tri nho nhdt la: 


V Smin = Vr - V D = 12V - 0,7V = 11,3V 

>. ~ 

O mile dien ap mau Vs,,,;,, = 11,3V thi silc dien dong ra cua may phat 
giufa cac pha se co gia tri cue dai khoang 420V ( = 380V +10%). 


b) Mach khdi d$ng kich tuf khong qua SCR : 

Nguyen ly lam viec cua may phdt la khi khdfi dong phai co tit tritang 
phan cam triidc, cuoc day phan ufng quay trong tit tritetng cua phan cam 
mdi cho ra dong dien xoay chieu. Nhu vay, khi mdy phat chita phat ra silc 
dien dong thi chua co nguon de cap dong dien kich ttf. Til tritdng ban dau 
chinh la tit du trong loi thep cua phan cam vd tit du chi co gia tri khoang 
10% tit tritdng cite dai can thi fit cho may phat. 

Khi may phat bat dau lam viec, silc dien dong ra cung co gia tri 
khoang 10% gia tri danh dinh (thi du: 22V/38V). Luc do, dien ap ra cr cuon 
thil cap bien ap dieu khien cung chi khoang 2,4V va khong du de cap cho 
cuon day K tac dong. Tiep diem thitdng dong K vdn kin, lam noi tat hai 
diod D5-D6 xuong mass thay hai SCR. Nguon dien pha L3-N se ditqfc ndn 
dien trilc tiep qua cau diod D5-D6-D9-DJ0 de cap dong kich tit cho cuon 
cam, lam tdng nhanh tit tritdng trong loi thep, de tdng nhanh silc dien 
dong ra. 

Khi sufc dien dong ra dat gia tri danh dinh 220V/380V thi dien ap 
cuon thtif dat tri so 24V, cuon day K dii life hut se lam hot tiep diem K. Luc 
do, dong dien kich tit dufpc cung cap qua cau diod SCR1-SCR2-D9-D10 se 
diforc dieu chinh theo xung kich sdm hay tri bdi mach AVR. 
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§ 8.4- MACH AVR TRONG MAY PHAT BA PHA CONG SUAT NHO 

Cac may phat ba pha cong suat nho, mach AVR co so do don gian 
hon nhung van hoat dong theo nguyen ly lay sure dien dong ra ciia may 
phat thay doi goc kich ciia xung dieu khien dbng dien kich til, de thay doi 
ttf triidng cifc dai B m . 

Cac so do ddoc giofi thieu doori day co them hai nguyen ly khac vdri so 
do hinh 8.2 la: 

- Dien ap raau Vg la dien ap lay sau mach nSn dien ba pha (lay ttr ba 
pha cua may phat). Nhu the se tranh ditoc tri/cfng hop mach dieu chinh sai 
khi dien ap ba pha mat doi xdmg. Gia sii dien ap day pha 1-2 t&ng nhong 
pha 3 giam thi mach AVR se dieu chinh lam xung kich trd va dong dien 
kich tir bi giam xuong, nen dien ap kich tti lay gitJa pha 3 va N lai cang bi 
giam. Do do, nguon dien ap kich tii cung nen lay qua mach nan dien ba 
pha de co mure dien ap trung binh. 

- Doi vdi tac dung cam bien de tp dong dieu chinh nen thiic hien ca 
cam bien dien ap va dong dien tai ba pha ciia may phat dien. Khi may 
phat dang tai co cong suat Idn dot ngot thi dien ap ra se bi giam, nher co 
hdi tiep duong dong dien thi mach AVR mdi co kha n&ng bn dinh dien ap 
kip thcri. 

1) Sd do 1 


Sy OFF 



Ti - 2N3638 T 2 - 2646 SCR - 10A/1000V 


Hinh 8A : Mach AVR ciia may phat cong sudt nho (sa do 1) 
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Ba diod D1-D2-D3 la mach nan aien Dan ky ba pha (kieu hinh tia) de 
tao dupe dien ap mau Vs phan cUc cho cue B cua Ti. 

Hai transistor Ti va T2 la mach dao dong tich thoat nap on dong. 
Xung nhon ra d cUc Bi cua T3 (T3 la transistor don noi UJT) de ki'ch cho 
cue G cua SCR. 

Ngudn mot chieu cap cho T2 la mach n&n dien khong loc (lay tit pha 
Li) co Zener giofi han d mure 18V. Neu nguon co ban ky duong thi Zener 
ghim ap or 18V, neu nguon co ban ky am thi diod Zener dupe phan cUc 
thuan nen noi tht va hai transistor T1-T2 se khong hoat dong. Bay la 
nguon dien dong bo cap cho mach dao dong tich thoat. 

Diod D4 va tu 47pF lay tti nguon n4n dien khong loc tren Zener, cho 
ra nguon mot chieu loc thang hang de cap cho T2 la transistor cap dong 
cho tu 0,22pF. 

Mach AVR lam viec theo nguyen ly sau: 

- Khi sure dien dong cua may phat tang => Vbi tang => phan epe Vbei 
giam nen Tj dan yeu => tu C = 0,22pF nap cham cho ra xung kich trl nen 
dong dien kich tit qua SCR bi giam xuo’ng. 

Ro-le K co tiep diem thuPng dong K, ket hpp vpi diod De de lam 
nhiem vu kich tif true tiep khong qua SCR, khi may phat khori dong, de 
tang nhanh dien ap ra cua may phat. 

Diod Dr, dung de noi tat dien ap ngUpc do cuon kich tii tao ra khi bi 
mat dong kich tii dot ngot. 

2) Sd do 2 

Dien ap pha L] de cap cho cuon kich th, qua cau diod nan dien khong 
loc va SCR. Dien ap ra sau cau diod con dung d£ cap nguon dong bo cho 
mach dao dong tao xung, nhp mach cat ngon bang diod Zener 18V va dien 
trd lkQ. 


Mach hoi tiep am dien ap lay d thuf cap bien ap ba pha TR. Mach hoi 
tiep duong dong dien dupe lay d thur cap cua bo bien dong CT1-CT2-CT3. 


Mach hoi tiep dien ap va dong dien cho ra tin hieu trU nhau tren 
bien trd 100Q roi ba pha qua mach nan toan ky dung sau diod de tao dien 
ap mot chieu phan nguon cUc cho T2 nhp bien trd 5kG. 


Mach AVR lam viec theo nguyen ly sau: 
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- Khi dien dp ra cua may phat tdng => Vb 2 tang T 2 dan yeu (vi Id 
loai PNP) => tu lpF nap cham => xung kich trl de giam dong kich tb va 
ngUtfc lai. 

- Khi dong dien tai cua may phat tdng => Vb 2 giam T 2 din manh 
=> tu lpF nap nhanh => xung kich sdm de ting dong kich tb va ngtftfc lai. 

Transistor Ti co tac dung dam bao chinh xac thori dib’m tao xung can 
thiet de kich SCR trong moi ban ky cua dien dp nguon. Gia stir euoi ban ky 
trudc, tu C chrfa xa het dien thi luc do Vbi = OV nen T] bao hoa. Tu lpF se 
xa dien nhanh qua Ti. Nhb do, d ban ky sau tu C 3 lai di/crc nap dien tb 
dau ban ky or mufc OV. 

Cau phan dp 5pF-lkQ-10kQ qua tu 5p.F-22k£i difa vao ctfc B 2 la mach 
hoi tiep de tranh hidn tuqng dien ap ra cua mdy phat bi dao dong khi 
mach AVR lam viec. 

Rtf-le K lam nhiem vu kich tb trbc tiep khong qua SCR khi mdy phat 
khori dong de tang nhanh dien dp. 
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Hitih 8.5: Mach AVR cua 
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DON DOC CAC BO GIAO TRINH KY THUAT 

• • • 

CUA CUNG TAC GIA 


* GIAO TRINH BIEN Tlf KY THUAT 

1 ) - Linh ki?n di§n tuf 

2 ) - Mach dien tuf - tap 1 

3 ) - Mach dien tur - tap 2 

4 ) - Mach dien tuf - tap 3 

5 ) - Mach so - tap 1,2 

6 ) - Mach turdng ttf 

* GIAO TRINH DIEN Tlf CONG NGHIEP 

1 ) - Linh kien (lieu khien. Dien mot chieu cong nghiep 

2 ) * Ky thuat xung can ban va nang cao 

3 ) - Dien tur ufng (Jung trong cong nghiep- tap 1 

4 ) - Dien tuf tfng dung trong cong nghiep- tap 2 

5 ) - Dien tur cong suat 

* GIAO TRINH DIEN CONG NGHIEP 

1 ) - Dien ky thuat 

2 ) - Do lifting dien va khong dien 

3 ) - Khf cu dien - Cam bien 

4 ) - Trang bi dien 

* GIAO TRINH DIEN Tlf Tlf D0NG HOA 

1 ) - Lfng dung PLC Siemensva Moeller trong tif dong hoa 

2 ) - Tuf dong hoa vdi PLC va Inverter cua Omron 

3 ) - Lap trinh tif dong hoa vdi PLC S 7-200 cua Siemens 

4 ) - Cam bien - Lfng dung trong do litftng va dieu khien 

5 ) - Trang bj dien khong tiep diem-Thang may cong nghiep 
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(tai ban lan thtf 2) 

(sap xuat ban) 
(sap xuat ban) 
(sap xuat ban) 
(sdp xuat ban) 

(tai ban lan thuf 2) 
(tai ban lan thuf 1) 
(sip xuat ban) 
(sap xuat ban) 
(sip xuat ban) 
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